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PREFACE 


HIS little volume has been com- 
piled with the view of plac- 
ing before both yachtsmen 
and those of the public who 
are fond of blue water a 
modest compendium of infor- 
mation., Wetrust that yachts- 
men will find something to 
attract them in thetide-tables, 
the directions for entering har- 
bors, etc.; and we also hope 
that those who are interested 
in statistics of the deep sea 
as well as of the heavenly 
bodies, by whose aid our ships 
are steered across its pathless 
waste, may derive some enter- _ 
tainment from its pages. 

(GARDNER & Cox.) 
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lates 
ON THE FOLLOWING PAGES. 


The tides are placed in the order of occurrence, 
with their times on the first line and heights on the 
second line of each day; a comparison ot consecutive 
heights will indicate whether it is high or low water. 
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TIME. 


The time used is Eastern Standard, 75th meridian 
W., 0" is midnight, 128 is noon; a’l hours less than 
12 are in the forenocn (a. m.), all greater are in the 
afternoon (p. m.) and when diminished by 12 give 
the times after noon; for instance, 15.42 is 3.42 p. m. 
The heights, in feet a.d tenths, are reckoned from 
Mean Low Water, which is the datum of soundings 
on the Coast and Geodetic Survey Charts for this 
region, and which is 2.3 feet below mean sea level. 
Symbols and abbreviations relating to the moon 
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SYMBOLS AND ABBREVIATIONS 
RELATING TO THE MOON. 


@, new moon; 3, first quarter; ©, full moon; € 
third quarter; E, moon on the equator; N. S., moon 
farthest north or south of the equator; A. P., moon 
in apogee or perigee. 
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SANDY HOOK (The Horseshoe), NEW J JERSEY, 1903, 


FEBRUARY. 
Time and Height of High and Time and aos of High and 
Low Water. _ Low Water. 
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_ SANDY HOOK (The Horseshos), NEW JERSEY, 1902. 
MARCH. 


Time and Height of High and 
Low Water. 


Time and Height of High an 
Low Water. ~ 


0:56 7:31 13:33 19:40 
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4.2 0.8 5.0 —6.1 
4:45 10:55 17:13 23:43 
44 -—0.3 34 —05 
5:43 11:49 18:38 ... 
46 0.5 pert * 
0:37 «66:39. 12:42 19:00 
0.8 48 -0.6 5.9 
1:29 «7:33 «13:34 ~ 19:52 
—LO 49 -0.7 6.0 
2:20 8:25 14:27 20:4 
-Li 5.0 +07 5.9 
3:11 9:18 15:20 21:35 
-—Li 5.0 0.6 5.7 
4:03 «10:11 16:15 22:28 
—LO 49 +04 5.5 
4:55 11:06 1..13 23:22 
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1.0 6.8 0.5 
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0.7 7.2 0.1 
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0.4 7.5 0.2 
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6:26 11:20 17:47 
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4:46 10:47 17:00 23:06 
—1.2 7.8 —0.6 8.6 
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6:28 12:31 18:47 ... 
—1L2 80 -06 ... 


0:48 7:19 13:22 19:42 
8.3 —11 7.9 —0.4 


1:40 8:10 14:15 20:39 
8.0 Ns 7.8 5 


EET eer gs 10 A oat 


0:35 7:01 13:03 ‘19.97 
8.2 —1.0 8.1 —0.7 


1:22 7:47 13:48 ‘20:17 

7.9 —0.7 3.0 —0.4 

2:10 8:35 14:37 21:08 

7.5 —0.4 7.7 0.1 

Ss 8:00 9:26 15:27 22:04 

7.0 01 7.4 0.2 

2:34 9:04 15:08 21:40 p} §/10 3:54 10:20 16:19 23:04 
7.5 —0.4 7.6 0.0 

M 


3:31 10:01 16:05 22:41 
° 7.3 0. 


6.6 0.5 7.1 0.4 


PU pe 4 25on 11-20 17194 oe 
Oe Os Pets oe 


Tuj12} 0:05 = 12:20 say 
0.5 6. 0.9 


13 1:02 7:00 13:18 tas 
0.5 6.0 0.9 6.7 


Thi14} 1:55 7:53 14:09 20:00 
0.4 6.1 0.8 6.8 
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0.3 6.3 0.7 7.0 


S$ }16 mat 9:14 15:31 21:22 
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Low Water. 


Th 


~ 
vi] 


DECEMBER, 
Time ae Height of High and 
w Water. 
1:01 8:00 13:40 20:29 
0.1 3. 0.0 3.1 
1:39 8:38 14:17 21:08 
0.1 8.6 0.0 3.0 
2:16 «9:17 14:55 21:48 
0.2 3.4 0.0 2.9 
2:55 9:56 15:35 22:29 
0.3 3.2 0.1 2.8 
3:37 10:38 16:19 23:15 
0.3 31 0.1 2.8 
‘4:25 a3 17:05 ae 
0.4 0.2 a 
0:07 5:18 12:18 17:55 
2.8 0.4 2.8 0.2 
1:01 6:18 at 218 «18350 
2.9 0.4 2.8 0.2 
2:00 . 7:22 14:18 19°47 
3.1 0.4 2.9 
2:55. 8:27 aR 7 He 44 
3.4 0.2 0.1 
3:49 9:50 ee 21:40 
3.7 0.0 3.2 —0.1 
4:41 10:28 17:12 22:36 
40 —0.2 . 34 —0.3 
6:32 11:23 18:04 23:30 
4.3 —0.5 3.6 —0.4 
6:23. 12:16 18:54 : 
44 —0.6 3.7 : 
0:22 7:13 13:16 19:44 
—0.5 4.5 —0.7 3.8 
1:13 8:03 13:56 20:35 
—0.6 4.5 —0.7 3.8 
2:05 8:55 14:45 21:27 
—0.6 44 —0.6 3.8 
2:57 9:47 15:34 22:20 
—0.4 4.2 —0.5 3.7 
3:50 10;41 16:24 23:15 
—0,2 3.9 —0.3 3. 
4:45 Siar 17:14 Pie 
0.0 38. 0.1 ee 
0:13 «5: : 12:38 =18:07 
8.5 0.3 3.3 0.1 
1:13 6:45 13:41 19:01 
3.4 0.5 3.1 0.3 
2:12 7:50 14:41 19:58 
3.4 0.7 3.0 0.4 
3:10 8:55 15:30 20:52 
3.5 0.8 2.9 0.5 
4:04 9:54 16:32 21:45 
3.4 0.7 3.0 0.5 
4:52. 10:43 17:20 22:35 
f 0.7 3.0 0.4 
6:38 11:25 18:05 23:19 
3.7 0.5 3.1 0.4 
6:20 12:02 18:48 . 
3.7 0.4 3.1 a 
0:00 7:00 12:40 19:28 
0.3 3.7 0.2 3.1 
0:39 7:38 13:17 20:07 
0.2 8.7 0.1 3.2 
1:18 8:15 13:54 20:44 
0.1 3.6 0.0 3.2 


= | Moon. 


74 


“BOSTON -(Navy-Yard), MASSACHUSETTS, 1902. ” 


JANUARY. i FEBRUARY. 
Day of— i 
Timo and Law Wate High-and =| Time and pdipnset High and. 
W. |Mo. Vater. : ; Low Water. 
W 6:33 11:50 17:69 . 
8.9 OL 7.992 ee 
Th Q:11 6:25 12:45 18:50 
L378) ) Shia 
¥ 1:08 7:16 13:36 19:43 
ES: at 0 *2% 
8 1:54 8:06 14:26 20:34 
LS £9 08a ae 
Ss 2:42 8:54 15:13 21420 
18 &2 VOSS ee 
M 8:30°° 9:10 15:58 22:04 
oe 0 2% 0.0 8.7 
Tu 4:14 10:25 16:41 22:48 
0.7 9.9: 03 “S'S 
WwW 4{58° 11:08 17:26 23:33 
0.3 101 —0.6 95 
Th 5:41 11;51 18:08 . . 
wht. 108) 20.80 
¥F 0:15 6:25 12:35 18:52 
9.9 *—O8 § 104 cee 
s 0:58 .7:10 13:20 19:35 
1.77 —08 = 0a sees 
s 1:48 7:57 14:05 - 20:20 
10.1 —05 10.0 —O.4 
M 2:30 8:47 14:54 21:08 
10.1 —0.4 9.7 0.0 
Tu 8:21 9:41 15:48 | 22:01 
10:0 ° —0.3 | Ga 7 ae 
WwW 4 Bul 103 139 16:46 22.59 
9.8 88° > GF 
Th) 16 : : : : ; 6:16 11 a INPIGB 
j 0. 9.0 : oF Ok Ch ee 
F 0:02 6:18 12:40 18:5) 
08 Oe" Obi y ae 
SS) 1:04 7:20 13:44 19:55 
08 98 O00 8:6 
o 2:07 8:23 14:45 20:58 
05 100 —03 90 
M 


3:07 9:21 15:42 21:55 
02 103 —0.6 4 
Tu) 21 : 4:08 10:16 16:34 22:47 

9.2 —O2) 126 -—een ee 


4:55 11:07 37:22 23:35 
—0.6 10:8 —1.1 10.2 


Thj 23 : : : : 5:43 11:54 ° 18:08 . . . 
.4 : ; 8 - "107 (ee 
F 0:20 6:30 12:40 18:53 
10.3 —0.8 10.6 —1.0 
8 1:04 «67:18 «13:25 19:37 
40.8 0:7 10:2) ag 
s 1:47-7:59 «14:08 += 20:21 
10.1 —04 07 Gee 

M 


2:31 8:45 J4:53 21:05 
98 0.0 —92 0.3 
Tul 28 : : : : "B:15~ 9:32 15:38- 22-51 

‘ Y Y 94 O04 86 09 


BOSTON (Navy-Yard), MASSACHUSETTS, 1902. 
MARCE_ APRIL. 


Time and Height of High and 
- Low Water. 


~| Time and peng of High and 
W.|Mo.| Low | ater. 


1 4:59 11:22 17:28 23:41 
8.4 se 7.8 1.8 


6:51 12:34 18:22... 
8.4 1.0 1.9 co. « 


0:35 6:45 13:08 19:16 
1.6 8.6 .9 8,3 


1:30 7:39 13:59 20:08 
1.2 8.9 0.5 8.8 
2:22 8:32 14:50 20:59 
0.6 9.3 0.1 9.4 


3:14 9:24 15:38 21:47 
0.0 9.8 ~-0.3 10.0 


4:03 10:13 16:26 22:35 
0.6 102 0.6 10.5 


4:52 11:02 17:12 28:23 
—1.2 105 —0.9 109 


5:40 11:50 18:00... 
1,6 10% 895.5’. 


-10| 0:11 6:30 12:38 18:48 
11. Ty. =1°8* 110,62) --6,8 


11| 1:00 7:20 13:28 19:38 
ti tiered 0:6 


12 1:50 8:12 14:20 20:30 
10.9 —1.5 10.1 —0.2 


13| 2:43 9:06 15:15 21:27 
10Go 1. tae OF ead 


14| 3:40 10:04 16:15 22:26 
10.2 —0.7 93 0.5 


15| 4:40 11:02 17:15 23:29 
98 0.3 9.0 0.7 


16| 5:42 12:03 18:21... 
£506. 8 BO aes 


17| 0:34 6:46 13:06 19:23 
as tReet iaes C 


18} 1:36 749 14:06 20:22 
0.5 “0.0 


4:02 10:20 16:26 22:39 
0 0.7 2 a 
4:51 11:11) 17:17 28:28 

8.7 1.0 8 


6:42: 13:00 18:00 . . . 
8.5 1.2 A Se Mae 
0:21 6:34 12:53 19:02 
1.8 8.5 11 7.7 


1:14 7:25 13:45 19:51 
1,7 8.7 0.9 8.0 


2:05 8:17 14:35 20:42 
14 9.0 0.5 8.4 

2:55 9:07 (15:24 21:33 
0.9 94 0.1 9.0 | 

3:48 9:55 16:11 22:19 
0.3 9 0.3 9.5 


4:30 10:40 16:57 23.04 | 
—0.2 i103 —0.7 10.0 


6:17 11:26 17:40 23:49 
—0.7 10.5 —0.9 10.5 


6:02 12:12 18:25 . .. 
—-10 106 —0.9.. 


0:35 6:50 12:58 19:10 
HOF eo —1-2, +. 10.0 0.8 


1:20 7:38 13:47 19:58 f 
10.7) —1.2 10.3 —0.5 ff} 


2:10 8.30 14:36 20:48 
10.6 —10 99 —0.1 


3:01 9:23 15:30 21:42 
10.3 —0.7 9.4 0.4 


3-58 10:21 16:29 22:42 
10.0 —0.4 9.0 0.6 


4:56 11:22 17:32 23:44 
98 —0.1 8.7 0.8 

6:00 12:23 18:35 . . 
9.6 0.1 86... 


0:49 7:05 13:27 19:42 
0.8 9,5° 0.1 8.8 


- 1:53 8:07 14:28 20:42 
0.6 9.6 0.0 9.1 


a 9.06 15:24 21:38 
9.9 —0.3 9.5 


rs 10:00 16:14 22:27 
—0,2 Ww:1 —0.5 9.9 

4:38 10:56 17:01 23:13 
By 5 10.2 —0.7 10.1 


5:24 11:35 17:45 23:56 
—07. 102 —0.6 103 


6:08 12:18 18:28 . . 
—0.7 10.0 —0.5 ... 
0:32 6:49 12:58 19:09 
10.2 —0.6 97 —0.1 
1:18 7:30 13:40 19:50 
10.0 -04 39.4 0.3 
1:58 8:15 14:21 20:31 
8.7 0.0 8.9 0.8 


2:40 8:58 15:04 21:15 
9.3 0.3 8.5 1.2 
3:22 9:43 16:49 22:00 
8.9 OF 8.1 1.6 
4:10 10:3) 16:36 22:48 
8.6 0.9 7.9 18 


on ND HO Se WwW 


19| 2:35 z ws 15:01 21:14 
0.2 94 —0.1 9.6 

20 3:28 9:40 15:50 22:02 
—0.1 9.5 —0.2 9.9 


21 4:16 10:29 16:37 22:47 
—0.3 96 —0.2 10.0 


22| 8:01 11:13 17:20 23:29 
015.5 29:50 =0.1- o> 30:3 


5:43 11:54 18:00 . . 3 
23 —0.5 9.4 US re 


o4| 0:08 6:23 12:32 18:40 
1060p 0. dale 9: Sk nore 

5| 947 7:08" 1340 19:18 
25 —03 89 08 


2% 1: ee 7:45 13:50 19:59 
S 9.5 0.0 8.7 yt 
oT 2:06 8:26 14:29 20:39 
9.2 0.3 8.5 14 
28 2:47 9:10 15:14 21:22 
8.9 0.5 8.3 46 
29 3:31 9:56 16:01 22:11 
8.6 0.7 8.2 1.8 


go) 4:19 10:46 16:52 23,03 
8.5 0.9 8.2 1.7 


KE 


- O 


g 


° 
i 


1] 


Tu 


10 


31 


in 
Oe el ee We OR ee eee 


May. JUNE. 
a sini 
g |Day of— 
| Time =e acy ht of High and 8 ___-___| Timeand Bois of High and, 
ater. = | w.|Mo. Lo ater. 
ee (Ea eins i eee 
5:11, 11:36 17:45 23:58 S| 1 0:23 6:28 12:45 18:59 
8.4 0.9 8.3 1.4 0.7 8.8 0.5 9.5 
6:07 12:29 18:39 .-. M!/ 2 1:20 7:26 13:40 19:54 
8.6 0.8 SHAY s 0.1 9.1 0.3 10.6 
0:55 7:03 13:22 19:32 Tu! 3 2:16 8:22 14:35 20:48 
1.0 2.3 9.5 9,2 —0.4 9.4 0.0 10,5 
1:56 7:58 14:14 20:25 3:09 9:17 15:28 * 21:42 
0.4 9.2 0.2 9.8 Wee —1,0 97 0.3 11.0 
2:44 8:53 15:05 21:17 Th! 5| 4:03 10:12 16:21 22:35 
—0.3 9.6 —0,2 10.3 —1.5 10.0 —0.5 iL3 
3:36 9:45 15:56 = 92:08] p) yr | 6] 4:57 11:06 17:14 23:28 
—0.9 10.0 —0.5 10.9 2 —1.9° 10.2 —0.7 115 
4:28 10:35 16:46 22:58 bs] 7 6:00. 21:55 1808 os 
—1.5 10.4 —0.7 11.2 —2.0 10.3 ° —0.7 oS che 
5:18 11:26 17:35 28:48 Ss 8 0:20 6:42 12:52 19:01 
—1.9 10.5 —0.8 11.4 11.5 —2.0 10.3 —0.7 
6:10 12:17 18:26 see M} 9] 1:14 7:34 18:45 — 19:56 
—2.0 10.5 -0.8 ... . 11.3 —1.9 10.2 —05 
0:39 7:02 13:09 19:19 2:07 8:27 14:40 20:51 
11.4 -2.0 104 0.6 ant ag 11.0 —15 101 —03 
1:31 7:55 14:02 20:13 11 8:02 9:21 15:36 21:49 
11.2 —1.8 10,1 —0,3 f, Ww 10.5 —1.1 9.9 0.0 
2:25 8:48 «15:00 21:10] y pp} 12) 3:59 10:19 16:34 22248 
10.8 —1.4 5 0.07 8 10.0 —0.7 9.7 0.2 
3:22 9:43 15:57 22:10 F /13 4:57 11:15 17:31 23:47 
10.4 —1.0 9.6 95 —0.2 9.6 0.4 
4:21 10:42 16:57. 23:12 8114] 5:67 12:11 18:28 . 1). 
99 —0.5 9.3 9.1 0.1 Pe ts 
§:22 11:41 18:00 . . § | 15 0:46 6:56 13:07 19:22 
95 —0.2 3.3 ear) 0.5 8.8 0.4 9.5 
0:13 6:24 12:41 18:59 | 1:42 7:53 14:00 1b 
0.5 9.2 0.0 9. M | 16 0.5 8.6 0.6 be 5 
1:14 7:25 13:39 19:55 Ty! 17 2:35 8:47 14:50 21:03 
0.4 9.1 0.2 9.5 0.4 8.5 0,7 9,6 
2:11 8:23 14:32 20:46 Ww 18 3:24 9:36 15:37 21:48 
0.3 9.0 0.2 9.7 0.3 8.4 0.8 9.6 
a, A 5 . | Fi F, : ‘ 
Come CCK) CCU Mare i ile 
3:52 10:05 16:09 22:19 | 4:50 10:59 17:02 23:10 
00 90 08 99/38/F Rad MS ee 
4:37 10:48 16:51 23:00 § | 21 6:28 11:36 17:41 28:48 
—0.1 8.9 0.5 | —0.1 8.5 1.0 
6:18 11:27 17:32 28:40 29 6:07 12:13 18.20 
—0.2 8.8 0. Ss —0.2 8.6 1.0 
8 to) ius) ee 
0:18 i. = 12:42 18:48 0 7:2 3 19:39 
$6 —09 80 Lop} Tues) TS ON eee 
0:55 7:16 13:20 19:27 >| Ox : 8: 14:15 20:3 
£56 60 86 18] |W)25) 1 8h Ma 
1:35 7:56 13:58 20:07 f z 15 
92 Bl. 85. - Lay [Th 26) 2S eee) eee 
2;15 8:39 14:43 ° 20:50 5 9: 15 
0 eS RB tL Oe eee 7 ba 
2:57 9:22. 15:29 2):37 | : 6 
£8. 65 £5 - 16)¢| 8 )28| 408. 3038 20eee ee 
8:45 10:10 6:18 22:30 : 
a6 66 786 14] | S| 29} 5:00 148 17.99 28:52 
4:35 10:59 17:10 23:25 ; 
B60 OF) G8. s Re M80) BR ee ee 
6:31 11:51 18:04 . 
8.6 0.7 9.1 . 


BOSTON (Navy-Yard), MASS., 1902._ 
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BOSTON ( Navy-Yard), MASSACHUSETTS, 1902. 
AUGUST. 


- JULY. 
3 |Day of. 
§ | 29° "| Time and Height of High and 
Ss |-w. Mo. Low Water. 
—/— | —_ 
Tu 0:52 6:58 13:10 19:18 
0.1 8.8 0.5 10.0 
WwW 1:51 7:58 14:09 20:25 
Re ee pt 0.3 10.5 
N|Th 2:45 8:57 15:06 21:22 
—0.9 9.4 0.0 10.9 
PIF 3:44 9:53 16:02 22:17 
te 7 0 118 
@\ Ss 4:38. 10:48 16:57 23:11 
=1.6 110.0. —6.6 11.4 
& 5:31 11:42 17:50... 
aa, ise. 0.9 
M 0:03 6:23 «12:35 ‘18: “4 
T4159 210.4. + 058 
Tu 0:56 7:14 -33:26=—:19:37 
11.9: (=1.8;, 10.4 (— 
WwW 1:48 8:05 14:19 20:30 
110% =15° 10.3 -—0;6 
E/Th/ 10} 2:40 8:58 ~ 15:11 21:25 
10.5 (—11‘ 10.1 —0.2 
F/11] 3:34 9:50. 16:05 22:18 
2:0 —0/6: 9.9 0.1 
>| S/12| 4:28 10:44 16:59 23: 15 
94 —01 9.6 0.4 
@\13| 5:25 11:37 17:54 . . 
: 828 0.3 Ce aes © 
M/]14| 0:12 6:21 12:31 18:47 
cGr- 8.4 0.7 9.3 
To} 15} 1:12 7:17 13:25 19:40 
2.8 ° 21 0.9 9.2 
AlW/16] 2:01 8:11 14:15 20:28 
Peel S 0 et 9.3 
S|Th}17| 2:50 9:00 15:04 21:15 
9.7 8.0 a 9.4 
F/18| 3:36 9:45 15:49 21:59 
0.5 8.1 wi 9.5 
19} 4:18 10:26 16:31 22:40 
0.2 8.3 1.0 9.6 
ols }2 4:58 11:05 17:12 23:21 
0.0 8.6 0.8 9.7 
M|2 5:38 11343 17:51 =e 
SUS) 98,8 0.4 ts ats 
Tul 2 6:00 6:20 12:22 18:31 
SG 6 i=0.8 9.1 0.6 
W/23| 0:41 7:00 13:05 19:18 
SO Jor =-078 9.2 0.5 
B] Th] 24) 1:22 7:41 13:47 19:57 
q 7.09 9.3 0.4 
F/25| 2:05 8:23 14:32 20:44 
9.5 0.0 94 0. 
S$ |26}. 2:50 9:08 15:19 21:35 
9.3 0.2 9.4 9.4 
© |27| 8:40 9:57 16:10 22:30 
9.0 0.5 9:4. 0.3 
€|M/|28| .4:33 10:50 17:06 23:29 
88 0.7 9.5 0, 2: 
Tul 29}. 5:34 11:47 18:05 . . 
86 0.8 9.67 ate ok 
W/30| 0:30 6:35 12:48 19:05 
0.1 6° 0.7 9.9 
N/Th/31| 1:28 7:38 13:49 20:05 
. Ole 8S 0.5 10,2 


| 
2 
5 
A 


Pr 


ne 


23 


D 
W. 


ay of— 


Mo 

ise 
2 
3 
4 
5 
6 


~ 


Time and Height of High and, 
Low Water. 


2:28 
—0.5 
3:26 
—0.9 
4:21 
—1.3 
5:13 
—1.5 
6:03 
—1.6 
0:37 
11.1 
1:26 
10.8 
2:15 
10.3 
3:05 
9.7 
3:56 
9.1 
4:49 
8.6 
5:42 
8.1 
0:29 
1.0 
1:22 
1.0 
2:12 
0.9 
3:00 
0.6 
3:43 
0.3 
4:25 
0.0 
5:09 
—0.3 
5:50 
—0.5 
0:16 
10.1 
0:58 
10.0 
ate 
9.9 


2:29 
“9,6 


8:37 
9.1 


9:36 
9.5 
10:32 
9.9 


11:25 
Ww. 2 
12:15 
10.5 
6:52 
—15 
7:42 
—1.3 
8350 
—0,8 


9:20 
—0.3 
10:10 

0.2 
11;01 
0.7 


11:55 
5 aN 
6:29 
7.9 
7:31 
7.8 
8:21 
7.9 


9:08 
8.1 


9:51 
8.5 
10:32 
8.9 
u ar 
9.3 


11:56 
9.6 
6:32 
—0.5 
7:12 
—0.4 
7:56 
—0.2 
8:42 
0.1 
9:32 
0.5 
10:28 
0.7 
11:28 
0.9 
6:18 
8.6 
7.19 
8.7 
8:22 
9.0 
9:22 
9.4 


14:48 
0.1 


15:46 


—0.3 


16:41 
—0.6 


17.34 
9 


18:25 
—1,.0 
13:05 
10.5 
13:54 
10.4 
14:42 
10.2 
15:32 
9.9 
16:24 
9.5 
17:16 
9,2 
18:08 
9,0 
1z.48 
1.4 


13:40 
1.4 


14:29 
1,3 
15:15 
il 
15:00 
0.8 
16:42 
0.5 
17:25 


0.2 


18:06 
—0.1 


12:37 
9.8 
13:20 


14:05 
9.9 
14:53 
9.8 


15 :46 
9.7 


et 
9.6 


1745 
9.6 


21:05 
10.6 
22:00: 
10.9 
22:54 
11,2 
23:47 
11.2 


ob 


19:16 
—0.9 


20:05 
0.7 


20:55 
—0.4 


21:46 
0.0 


22:40 
0.4 


23:34 
0.8 


5 
° 


. 


~ SEPTEMBER. 


4:04 
—0.9 
4:55 
—1.2 
6:42 
—1.2 
0:17 
10.7 
1:03 
10.4 
1:49 
10.0 
2:35 
9.4 
3:23 
8.9 


BOSTON (Navy Yard), MASS., 1902 


—| Time and Height of High and, 


Low Water. 
10:15 16:27 
9.9 —0.7 
11:06 17:17 
10.3 —1.0 
11:55 18:06 
10.6 —L1 
6:30 12:41 
—12 10.6 
7:16 19:26 
—U.9 40.4 
8:01 14:12 
—0.4 10.1 
8:48 14:58 
0.1 9.7 
9:35 15:46 
0.7 9.3 
10:25 16:37 
1.2 8.9 
11:16 =17:28 
1.5 8.6 
12:09 18:20 
Ey 8.5 
6:48 13:01 
7.7 1.7 
7:39 13:52 
7.9 1.4 

8:28 14:4 
8.3 1.0 
9:14 15:28 
8.8 0.5 
10:01 16:12 
9.3 0.0 
10:4 16:57 
9.8 —0.5 
11:26 17:41 
10.2 —0.8 
12:11 18:27 
10.4 —1,0 
6:45 12:55 
—0.6 10.5 
7:31 WW:41 
O85 AUd 
8:20 14:31 
0.0 10.2 
9:11 15:26 
0.4 9.9 
10:10 16:25 
0.7 9.6 
11:13 = =17:28 
0.9 9.5 
12:17 = 18:31 
0.8 9.5 
7:06 13:20 

8.8 0. 
8:10) 14:21 
9.2 0.2 
9:07 15:18 
9.6 —0.2 
9:58 16:10 
10.0 —0.6 


@ |Moon. 
o | 


> Dm 

<9? wore 
~— | 5 
Oo 0 © AS Oe & we BH 


vy 
| 


Day of— 


4 


OCTOBER. 


4:35 


—0.7 


5:21 
—0.8 


6:05 


—0.6 


0:40 
9.9 
1:21 
9.5 
2:04 


9.1 
2:48 
8.6 


Time and Height of High and 


Low 


10:46 
10.4 


11:32 
10.5 


12:15 
10.5 


6:49 
—0,3 


7:31 
0.1 
8:15 
0.6 


8:59 
11 


9:47 
1.5 


10:36 
1.8 


11:28 
1.9 


6:08 
7.9 


7:01 
8.2 


7:51 
8.6 
8:40 
9.2 
9:28 
9.3 
10:13 
10.3 


11:00 
10.7 


11:45 
11.0 


6:20 
—0.6 


7:09 
—0.4 
8:00 
0.1 
8:55 
0.2 
9:54 
0.5 
10:57 
0.7 
12:01 
0.7 
6:50 
9.1 
7:51 


8:46 
9.8 
9:37 
10.1 
10:23 
10.3 
11:68 
10.4 


8|1 
S| 2 
S|M!| 3 
a|Tu| 4 
Wi 5 
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F| 7 
r1s| 8 
s$| 9 
M/10 
E/Tn) 11 
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ie} 
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BOSTON (Navy-Yard), MASSACHUSETTS, 1902. 
‘DECEMBER. 


NOVEMBER. 
_| Time and Height of High and 
Low Water. 

5:40 11:49 18:06 . . . 
—0.1 103 -—0.7 ... 
0:15 6:22 12:30 18:47 
3 i 10.1 —0.5 
0:55 7:02 18:11 19:28 
9.1 0.6 9.8 —0.3 
71:85 9:43 18:52 20:12 
8.8 1,0 9.4 0.1 
2:17 8:26 14:34 20:55 
8.5 1.4 9.0 0.4 
3:01 9:10 15:18 21:41 
8.3 1.6 8.6 0.7 
3:45 9:57 16:05 22:29 
8.1 18 8.4 0.9 
4:37. 10:48 16:55 23:19 
8.0 1.8 8.3 1.0 
6:27 11:42 17:39... 
8.2 1.6 8.8 Veaae « 
0:10 6:20 12:37 18:43 
. 9 . 1.2 8.5 
1:01 7:12 18:31 19:37 
0.7 8.9 0.7 8.9 
1:52 8:04 14:23 20:30 
0-5 9.5 0.0 9.3 
2:42 8:64 15:14 21:22 
01 #101 —0.6 9.7 
3:32 9:48 16:05 22:12 
—0.2 106 —-1.2 10.1 
4:21 10:33 16:54 23:00 
—0.5 110 —17 10.4 
5:10, 11:22 17:44 23:50 
—0.7 #113 —1.9 10.4 
6:60 12:12 18:85 .. . 
—0.7 114 —-20... 
0:41 6:50 13:03 19:23 
1.4 —06 11.2 —18 
1:33 7:44 13:56 20:20 
10.2 —0.3 10.9 —1.5 
2:28 8:40 14:51 22:15 
10.0 —0.1 105 —11 
8:25 . 338 15:50 22:11 
9.7 0.2 10.0 +=0.6 
4:24 10:39 16:50 23:10 
9.5 0.4 9.6 —0.3 
6:26 11:42 17:52... 
9.4 0.5 O.3-8 sata. 
0:10 6:28 12:45 18:56 
0.0 9.4 0.4 9.1 
1:10 97:27 «18:45 19:57 
0.1 9.6 0.3 9.0 
2:06 8:22 14:41 20:53 
0.2 9.8 0.0 9.0 
2:59 9:12 15:32 21:45 
0.2 10.0 —0.2 9.0 
8:48 «69:59 «16:19 22:32 

0.2 10.1 —0.3 i 
4:33 10:43 17:02 23:14 
0.3 10. 1 —0.4 8.9 
5:16. 11:24 17:43 23:52 
0.4 41.1 —0,4 8.8 


5 
° 


a 
3 
a 
S) 
A 


oo nmnntoawk rf wot = 


wa 


aw 


> 


25 ° 


‘Day of — 


— 


Time me Height of High and 


5:56 


0:30 
8.7 


1:08 
8.6 
1:46 
8.6 
2:26 
8.5 
3:12 
8.4 
3:59 
8.4 
4:48 
8.6 
5:41 
8.8 


0:21 
0.8 


1:15 
0.6 


2:10 
0.3 


3:03 


0.0 


8:56 
—0.3 


4:48 
—0.6 


5:40 
—0.8 


0:25 
10.5 


1:18 
10.5 


2:10 
10.3 


8:05 
10.1 


4:02 
9.9 
5:01 
9.7 
6:00 
9.6 


0:40 
0.3 


1:37 
0.5 
2:31 
0.6 


3:20 
0.7 
4:07 
0.7 


4:50 
0.8 


5:30 
0.8 
0:03 
8.6 


Low 


12:04 
9.9 
6:35 
0.9 


7:13 
1.1 
7:53 
1.3 


8:36 
1.5 


9:20 
1.6 


10:lu 
1.5 


11 eo 


ae 
1.0 


6:35 
9.2 
7:30 
9,6 


8:24 
10.2 


9:17 
10.7 


10:10 
11.2 


11:02 
11.5 


11:54 
11.6 


6:32 
—0.8 


7:27 
—0.7 


8:22 
—0.5 


9:18 
—0.3 


10:17 
0 


Water. 


18:22 
—0.3 
12:44 

9.7 


13:21 
9.4 


14:01 
9.1 


14:42 
8.8 


15:27 
8.6 


16:15 
8.4 


17:08 
8.4 


18:03 
8.5 


12:55 
0.5 


13:52 
0.0 


14:47 
—0.7 


15:38 
—1.2 


16:30 
—1,7 


17:22 
—2.0 


18:14 
—2.1 


12:46 
11.5 
13:39 
11.2 
14:33 
10.8 


15:30 
10.2 


16:28 
9.7 
17:27 
9.2 
18 :28 
3.8 
13:18 
0.5 
14:15 
0.4 
15:08 
0.3 


15:55 
0.1 


16:38 


9.0 
17:18 
—0.1 
17:56 
—0.2 


12:16 
9.7 


TABLE I. 


Table of Distances at which objects can be seen at» 
sea, according to their respective elevations and 
the elevation of the eye of the observer. 
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80.| 11.832 | I0 26 700 | 35 000 30 28 
85 | 12.196 | 1057 800 | 37 416 32 45 
go | 12.549 | 10 88 goo | 39 836 | 34.54 


Examp_e: A tower 120 feet high will be visible, to an ob- 
server whose eye is elevated 15 feet above the water, 17 nautical 
miles; thus, from the table: 

15 feet elevation; distance visible, 4.443 nautical miles, 

120 : en 12.56 Sf 
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17.003 
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TABLE OF PROPORTIONAL SPEED, 
ONE KNOT BEING TAKEN AT 6080 FEET. 


Knots per Feet per Feet per 


Hour Minute Second 


I 101.333 1.688 
1% 152 2.533 
202.666 3 377 
2% 253-333 4 222 
a 304. 5-066 
33% 354.666 5 911 
4 425.333 6 755 
4% 456. 76 
ie 506.666 8.444 
51 557-333 9 288 
6 608, Io 133 
6% 5 658.666 10 977 
7 729 333 11 822 
1% 760, 12.666 
8 Sro 666 13 511 
8% 861.333 14 355 
9 gi2. 152 
09% 962 666 16 044 
10 1013. 333 16 888 
10l4 1064. £7733 
II 1114 666 18 577 ~ 
1% 1165 33 Tg 422 
12 1216. 20 266 
12% 1266.666 21.111 
13 -| - 1317 333 21.955 
13% 1368. 228 
14 1418.666 23 644 
144 1469 333 24 488 
15 1520. 25 333 
15% 1570 666 26 177 
16 1621 333 27 022 
16% 1672. 27 866 
17 1722 666 28 711 
17% 1773 333 29-555 
18 1824. 30 4 
1814 1874 666 3I 244 
19 ' 1925 333 32 088 
19% 1976. 32.933 
20 2026. 666 93.777 
- 20% 2077.333 34 622 
21 ' 2128. 35-466 
21% 2178 666 36.311 


We are indebted to Mr. H. Putnam for above table. 
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TABLE FOR CONVERTING KNOTS INTO MILES. 


(The Admiralty Knot=6080 feet. - 1 statute mile5280.) 


Knots. | Miles. | Knots. Miles. | Knots. | Miles. 
I°0o I'152 8°75 10°076 16°50 le Mr erere) 
tE25 I 439 9°00 Io 364 16°75 Ig 288 
1'50 23727 9 25 Io 652 17 00 19’ 576 
I 75 2° O15 9°50 10 939 17 25 19 864 
2°00 2 303 9 75 Il 227 17°50 20 152 
2°25 2 591 10 00 II’515 17 75 20° 439 
2°50 2°879 IO 25 Ir 803 18 ©o 20 727 
2°75 3°167 Io 'o I2 Og1 18 25 21 O15 
3°00 3 455 10°75 12° 379 18 50 2I 303 
3°25 3°742 1I‘00 12° 667 18 75 2I 591 - 
3°50 4 039 IrI°25 I2°955 Ig 00 21 879 
3°75 4°318 Ir'50 13242 19°25 22 167 
4°00 4 606 Il 75 I3 530 Ij 50 22 455 - 
4°25 4°894 12°00 13818 19°75 22°742 
4°50 5 182 I2 25 TACT O 20 00 23 030 
4 75 5 47° 12 50 14 394 20°25 23° 318 
5°00 5 758 12°75 14 €82 20 50 23 €06 
5°25 6 045 13 00 14 970 20 75 23 894 
5 50 6 333 13 25 15 258 21°0> 24 182 
5°75 6‘ 62t 13 50 | 15°545 21°25 | 24 470 
6 00 6 909 | 13.75 15° 833 21 50 | 24 758 
6°25 7 197 14 09 16121 2I 75 25 045 
6°50 7° 485 14°25 16409 |. 22 00 25 331 
6°75 7°773 14°50 16 697 22°25 25° 562 
7°00 8 o61 14°75 16 985 22°50 25 909 
7 25 8° 349 15 00 17 273 2273 | 25 197 
7°50 8° 636 I5 25 17 561 23°00 26 4°5 
7°95 8 924 15°50 17 848 23°50 27 o6t 
8°00 Q 212 15 75 18 136 24 00 27 636 
8°25 9° 500 16 00 18° 424 24 50 28 212 
8°50 gq 788 16°25 18° 712 25 00 28 788 


TO CONVERT METRIC WEIGHTS AND MEASURES 
TO ENGLISH WEIGHTS AND MEASURES, 


To convert grammes to ounces avoirdupois :—multiply by 20 
and divide by 567. 

To convert kilogrammes to pounds :—multiply by 1,000 and 
divide by 454. 

To convert litres to gallons -—multiply by 22 and divide by: 
100. 

To convert litres to pints —m ultiply by 83 and divide by 50. 

To convert mitlemetres to inches :—multiply by 10 and divide 
by 254. 

"Te convert metres to yards :—multiply by 70 and divide by 64. 
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INSTRUCTIONS TO SEAMEN CONCERNING THE 
USE OF BRERCHES BUOY APPARATUS. 


Seamen should clearly understand the way in which the breeches 
buoy gear is operated, so that in time of need they may make no 
mistake that will frustrate the efforts made on shore to rescue 
them. 

A light line is shot from a gun on shore over the vessel in dis- 
tress. The crew of the vessel haul in the line until they get a 
tail-block having a whip-line run through it. 

The men on the vessel must fasten tail-block well up on a 
mast, (If masts are gone to the best place available.) 

NEXT, the men on shore, by means of the whip, haul off a 
hawser, The crew of the vessel must fasten the end of the 
hawser about 2 feet above the tail-block, TAKING CARE 
THAT THERE ARE NO TURNS OF THE WHIP 
AROUND THE HAWSER. 

The hawser is then set taut on shore, and (by means of an 
appliance for the purpose) raised as high as possible above water. 

The breeches buoy, attached to a block traveling on the hawser 
is then hauled off by the men on shore, by means of the endless 
whip, A man from the wreck then gets into the breeches buoy, 
and is hauled ashore, this being repeated until all are landed. 

To carry out this operation successfully, the CREW OF THE 
WRECK are depended upon to do these things :— 


1, Get the shot-line when fired from the gun ; haul it in till a 
tail-block with whip-line run through it, comes aboard. 


2 Make fast tail-block well up above water; cast off the 
shot-line ; make sure that whip runs freely through tail-block, 
and signal to shore. 


3. Watch for end of hawser to be pulled off by men on shore 
by means of the whip-line ; make fast hawser about 2 feet above 
the tail-block ; unfasten the whip-line from the hawser ; see that 
there are no turns of the whip-line around the hawser, and that 
the whip runs freely through the tail-block ; signal to the shore. 


4. Wait for breeches buoy to be hauled off ; have a man get 
into it and be pulled ashore ; repeat till all are landed. 
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FAMOUS TRANSATLANTIO RACES. 


In 1851 the schooner America crossed the ocean 
in 21 days. In 1866 the schooners Henrietta, Fleet- 
wing, and Vesta raced from Sandy Hook to the 
Needles, Isle of Wight, for stakes amounting to 
$90,000. The Henrietta won in 13 days, 21 hours, 
55 minutes, averaging 9% knots for 3,106 miles. 
The Fleetwing sailed 3,005 miles and the Vesta 
3,046 miles. 

On July 4, 1890, the schooners Cambria and 
Dauntless raced from Old Kinsale Head, Ireland, 
to Sandy Hook. The Cambria won. She sailed 
2,881 miles in 23 days, 5 hours, 17 minutes. The 
Dauntless sailed 2,783 miles in 23 days 7 hours. 

The schooners Coronet and Dauntless sailed a 
match race for $10,000 a side in 1887. The start 
was made off Bay Ridge on March 12, and the race 
ended at Queenstown. The Coronet won. She 
sailed 2,949 miles in 14 days, 23 hours, 30 minutes. 
The Dauntless sailed 2,947 milesin 16 days, I hour, 
43 minutes. 

Schooner Endymion crossed in Summer of 1g00 
from Sandy Hook to the Needles in 13 days, 20 
hours, the fastest passage ever made by a sailing 
yacht. Best day’s run, 304 knots; lowest, 250. 
Average for the voyage, ro knots an hour—equal to 


the speed of a first-class tramp. 
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LATITUDE AND LONGITUDE TABLE 


(LonciTuDE RECKONED FROM GREENWICH. ) 
CY a 


[ H,)-M.. S, 
Acapulco, Mex,....... oe. 16 5056N. 6 39 418 
Adelaide, S. Australia*,.... 2... 34 55 38S 9 14 203 
Aden {Arabia's noms aetna tees 12 46 40 N. 2 59 55.8 
Albany, SNiV Pes wea te cad wee 4239 13 N. 455 6.8 
A lplere ik 07 tee ea taare memes 36 4750 N. o 12 114 
Aliegheny Pa; * 47.7. <5.0kwe dbs ps 40 27 42 N. 5.20 29 
Alexandria, Egypt, uc ctac'es ce ome 31 xr 43, N. > -x2§9, 80.7 
Amherst, Mass *....,.- miei erele 42)/22°77,. No) 450, ae 
AnnvArbor; Mich, s22%, see cee 42 16 48 N. 5 34 55/2 
Annapolis, Md? 3.5; ose. sesame 38 58 54 N. 5 5 5605 
Antipodes Island......... ..... 49 42 OS. £1 54 §2.3 
APidy GAMO 1) acum sue ba eer 13 48 56S. 11 26 597 
Archangel, Russia.............. 64 32 ON. © 2 42 14.0 
Armagh, Ireland? .........000-- 54 2113 N. 0 26354 
Aspinwall, S..Ai, Lt... 2 6....60% 22 gN. 5 19 39.0 
AStoria.: Ores ©, oe.ieiiew ax cae ak 4061119 N. 8 15 188 
Athens;.Greece® sh, oo eeu. eee 37 58 21 N. 1 34549 
Atiwisland. “Alaska.t: scebe ce cia 52 56 rN. 22 32 496 
Bahiiag, Brazile ecs us becca TZ) S79. 234 8.4 
Baltimore, Md.. .... Salle cfeinteRs 3917 48 N. 5 é 26.0 
Batavia; Java i vaccen danske ae 6 J 40 Shi. - Fh Sam 
Belize, Honduras........ Bitte ee ™7 29 20N._ 5 52 46.7 
Belle"Isle; Lt: sivas ak ses §2 153.0 Neng 9. exansS 
Berlin, Prussia®2, 2c. susi. vos os 52 3017 N. 053 349 
Bermuda, Dock+Y.ardssc..00 ove 32 10-24 No | 4 29 2688 
Bombay? a Ta pease cee a tee 18 53 45. No" 4 S3rrgy 
Boon, Germany" anssincsavies oes 50 43 45 N. 0 28 233 
Bordeaux, sFrance™ 2c. cais sateeiw is 44:50. ¥7 «Ni 4 0: Fo Sek 
Boston State House ...........: 42 24 28 N. 4 44 15.3 
Bridgetown, Barbadoes......... se eae ee | 3 58 29.3 
Brussels, Belgium*............. 50 51.10 N. 0 17 28.6 
Buenos Ayres * ucts cs tes ascces 34 36 30S. 3. 53 28.9 
Calcuttaze 2 ences eco eine 22 33 25 N 5 53 20.7 
Callao, Chile*Lts iiss 27k iz 4 3/8 5 9 3.0 
Cambridge, Eng. "asin. acces 5212 52 NN. 0 0 22.7 
Gamibridge, Masso@ inc 1. acta scaere 42 22 48 N 4 AA ee 
Canton, China seek oe one oe 23°) 6:35 No 1 ee aOs9 
Cape:God, (Mass: NEt&.c.s.cnenees 42° 2 21 4 40 14,6 
Co Hatteras NGS LAs serene ae 35 RS cra IN Brat RR 
Cape Henry, Was Leta reach wets 365529 N.. 5 4 2.0 
Cape Hanis. ckiecsee coronas 55 58 41S. 429 5.0 
Cape May, No¥.; Ct. cove sence 38 55 56 N. 459 50.7 
Cape Good Hope, Lt..... 42112S. 1 13 58.0 
Cape Prince of Wales........... 5 33 30 N. xz ir 568 
Charleston, SiC $2020. 2.,-0%45 32 41 44 N. 5 19 320 
Charlottetown; PE] 2.7.4 oe 46 1355 N 4 12 27.5 
Cherbourg, France....... ...... 49 38 54 o 6.42.5 
(Shicako lt eee e se ee ee Bs 41 50 rN 5 50 26.7 
Christiania Nor. *ia sr, coh cs decks 59 54 44 N © 42 53.8 
Clnctinatl, 0:9; sii stereos, 39 819 N, 5 37 413 
Clihton ey 1, e05. ien aee 43.09 J77NGY C5 te 
Colombo, Ceylon,... .. B25 6 55 40 5 19 21.9 
Constantinople. ~:2.8 ences as 4r 0 30 N 156 3.7 
* Observatories. Lt. denotes a light-house, 
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Latitude and Longitude—Continued 


4? 


gemememeeers 


H.M. S. 
OPENNALE CA oan ever soee +s BG SALeIo UN sb rOr 50°20 .6 
Demerara (Georgetown, Lt).... 649 20 N. 3 52 46.0 

PVE Ver COL. = 6's e'eces 0. Fee Stare tee ok 39 40 30 N. 6 59 476 
Dublin, Ireland*..... eee weer 53.29.59 N45 0728 2tsr 
Edinburgh*........ Reee! oteve 55.57 23, N. - 0 12°43.2 
Esquimalt. Be Ce Lt ao chs. 48 25 40 N. 8 13 47-1 
Father. Point; Oue.; Lt).2% eee. 48 31 25 N::- 4 33°49 2 
Fayal, Azores....... REE MR Srak tes 33592\ 5. 9"Ns, gt154) L0r0 
Fernandina, Fla»........ ae es AO EO Net 5-264 5 LSE 
lorericem ital yer cs.'.'cs wuin-o es a eh iele ASPAG GAnNewer OWA SEC TCs 
Funchals Madelray. 20.0446. v% os a 32-30 54, Nese r735°6 
sae VES bOnyel CX, . 6% bi. Seis bois = >29-28 17 Ne. 6.19 9:7 
Geneva, Switzerland* . ...... 46 11 59 N. 0 24 368 
Glasgow, Scotland* ...... (Sear ess 52.43 Niawoun7ero:6 
RaPOr al Care tne coc c sietetbs shes cas oe 36 630 N. ° 0 2t 233 
Greenwichy Eng.* 32. 60s ce 5r 28 38 N. 0 0 0,0 
FAUX RING! Set Sib cndre Giak cote ane 44030098 (Noo S4end 2ri1 
Plain Dihpen Get. © sho. iiss is ook Ss Barats 7 Nee PONG Gato 
RIALION CLAN cht lass ¢sc.s a8 Ses oN fe 43242 35° N2 = 4149927.9 
FAV ATIARGUDAy 6 vs cele Cairo vials e's 23° 9 21 N.° 5.29 26.0 
PIOUARE WO Wipe aS gece Seo 8 42.53.25 S. - 9 49 20.5 
Hong Kong, China*...... .. Sut P2208 ret Niv +7 36241.9 
Honolulu (Reef Lt ).... .. ere teete tT 7 Sh ON. IOngIeeGtO 
Key West, «Fla, Lt sci s50.5 24/32558 Np 5 27 12-98 
KIM StOny Jal oss cess oo eee <n E7057. 140 Nees (So 7ar0!7 
Lisbon, Portugal*..... baa te tos 88742) GLEN. ResO! 301 44.7 
RA PeIOR Socks ois Feecs Saeki oe: 5a) 24 GEN tee OF Laer 753 
Madison}: Wis.* so. ses eecces v« Aa AAT NG 8 87a 
Madras, India*.......... Perici s'« T3450 Ney, 5a2005014 
PARTIC sO PAL crag oreicie & ta cloves sc 40 24 30 N. 0 14 454 
on OE OE oa ie be ieee ae a 1435 25 N. 8 3 50.0 
Marseilles*.... ........ in deca 43 18 18 N. 0 2t 346 
MeMOUIMNE VICI EL. oh vce ree 37.49) 530s. OBO node 
BPSD REACY EI e535 ce e's Us 2 6 19 26 2N. 6°36 26.7 
Monrovia, Liberia... 5. Use.6 3: 6) 19% SeNens.084501517 
Montreal, Que.*..... SEs Ae 45/30 17 Nin 4° 54028.7 
IMMCIGCONV iS te tens vares!ae ok ak shew 55 45 20 N. 2 30172 
Mount Hamilton, Cal.*......... 37 2024 N. 8 6 34.1 
EMSC. Seis cop anh vane 48 845 N. 0 46 26.x 
MAIN ADTAGOL <2 o.oo ocho cck ware BO a2 Ver. Novae 4000 42.7 
INAIMES RRP wes cic ale aeeane ees 40: 5r40UN 0°57) 1.8 
Wapinville, Lenn .* oo jcc. ced. cs 36 8 54 N.- 5 47 12.0 
Nassau, Bahamas...... ........ 25 5 37 N. . § :9°27.8 
DNatale SerPiriCa S. ceceS Pie eole ees £050.47 , 12044 Bx. 
INewsriaven, Cti* io 523...aceas es 4ISTOC RONG 4. 5t) 4235 
NewaOrleans (Mint) =< 65.2.24 29 57 40 N. 6 0 13.9 
New York (Colu. Col.)*....... ACPA. 23 Navaedigs| §3t0 
RUPEE PRRCET oii i av nxipwe'a's ss 43 4317 N. 027122 
Norfolk, Va. (Navy Yd.)....... 3640) 35 Nive 545) 7n0 
MOCEGADE is Sees tek Sb en 7D) LE OL N79 82, 424010 
Northfield; Minn. *, .../0.2.45. ves 44 27-42 N. ° 6 1235.8 
Odesssa, Russia*........ Mn Fak 46 28 37 N.. 2 3 2.2 
Ogden, Utah*....... de Aare. AL 339+ SUN ere? 27250.0 
MITOT Gs Ene: (UNIV a) * seeuicce se SUPA SI SAAN: Ol SG 10:4 

* Observatories. Lt. denotes a Light-house, 
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Latitude and Longitude 


—Continued 


yy 


H. M.S. 

Panama, Columbia....... ..... 8 57 6N. 5:28 8.8.W, 
Para, ‘Brazil oo Set ke een bean r 20 69)S,0- o3)-24) fO a We 
Paris, “France* >, ow ie adie au ove 48 5012 N. 0 g 2096, 
Pensacola*Flas, LtQccconen coeee 30 2047 N. §.49 14 1 W. 
Pernambuco, -Brazil, ts s)-c.. 8° 3 22 S. .\.219 27-8 W. 
Port'au’ Prince, Haytins..conecs<- 18 33 54°N. 4 49 28.0 W. 
Philadelphia, Pa.*.,... 39 57 7: Nvuclg 0.98.5 -W. 
Ponit? Barrow te cseecsee aces 71 27, 0N, 10 25 00 0 W. 
Portland >Mevise. cc tsen vat peter 4339 28 N. «4 41. ¥.2,W. 
Port Lonis, Mauritus. 2... t0.2. 20° 8 46S; >>. 3/49 57. ER. 
Port’Said,- Egypt, .Lts ii ccs..g Z0 15) 457N eosin 
Port Spain, Trinidad........... 16:38: 39° Ny. (4) Oar 
P. Stanley, Falkland Is......... 51 41 10 S, “3°51 26-0 W: 
Prague, Bohemia*® . 2. 0.5. oss00. 50 5 ro N>v'0,57 4orapkn 
Princeton, Mo J. Foc ale epee « qo 2058 N. 4 58 37.5 W. 
Providences‘R tiers, etka, 41-49-46 Ne a4gos7SuW 
QuebeciQue™ ss tots. ease 4647 50 N. 4 44 52.6 W. 
RECHMONG, (VAG. eicc'eide ahtaceees 37 32 Ne So) 44qnoue 
Rio de Janeiro® <2, asseb.sde> 2254248. 252 41 4 W. 
Rochester, Ni sY * iach owner arenes 43 .92173N. SMomE/ Baye 
Romeés Italy tiv adenty sea snes 41 53 54 N. 0 4955.6E. 
Salgon, Cochin-China*......... 10 4647 N. 7 6 48.7 E. 
San: Diego) Cal tsnakibs octas tas 32 43 6 N. 7 48 33.7 W. 
Sandy Hook; Nev] SLteccc cee 40 2740 N. 456 0 6W. 
Sant /Prancisco,: Gal. vane ans ce 37 47 28.N, 8.9 42:8) W. 
San Juan de Porto Rico......... 18 28 56 N. 4 24 29.8 W. 
Santiago de Cuba.... ... ...... 20° 0 16:N; . 5».3 ano We 
Savannah. Gah. 2h, Sicaets bas 32 4-52 N. 524 ong W. 
Seattle, Wash u.5 00 cite a vee fae 4735 54N. 8 919 9 W. 
Sharizhai, China 72, ‘p2.'c0.0 63 311442 N. 8 5557 E. 
Singapore, Indiajcoe.*. vs secrets 117-1z N.- 6.55250 E: 
St; Helena Islandess. ca ceucecs: T5'55 40'S... 0-22) sa000e 
St. John’s, Newfoundland.. .... 47°34, 2 Nw 30 4grGaws 
St MLoulaseMor*s ae. eee a 38 38 4N. o 49.1 W. 
St. Petersburg, Russia*,... .... 59 56 30 N. 2 1 33:5 E, 
Stoekholim¥ 355,07. oh) isso etlae 59.20 33. N. 1x) x2rz4toe 
Suakin Es Aftica, Lt. 5) 2.8 ss 2197 070i Na aaa On oni 
Syanere. Sa Wee. sae eet tee ye 33°5£ 4175S.) 207440. bees 

oklo*Japants\2.!s.f cu veeraeece 35 3917 N. 9 21858 0 E. 
unis Goletta Lt iv recsaye ee 36 48360. N? \ 0. 4nsracpuee 
Utrecht, Netherlands*.......... 52. 5 {20:N:, ,'o, 207.9379 
Valparaiso, Chiles. 4= 22.00. aesite 33° 2 53°N. 14940 a4 ie 
Venice tiHaly* mutations us 45°26 to.N; - ’o40) 22 2 E. 
Vera CruzsMexs) Etraw. ven acne z9 12.29 N.. 6 249873) We 
Victorias Be GCLe® teres. 4825 20 N. 8 13°3318 W. 
Vienna, Austria*,..... Pe 48 13 55°N) 24 5 arvp ee 
Warsaw, Russia®.2:. nsstesss 52113. GiN. Soriagtie is 
Washineton, DD?" 25..5e. 5522 38 55 15 No. 5*8iag ae 
Wellington, No Zi% 279k. Pe ds 4z (18:2 S,+ al 300 Ouaree 
West Point@uN.r Y .Buice tent oes 41 2322 N. 455 50.6 W. 
Williamstown, Mass.*,...... woe! 42042730. No . Aaeya gaseous 
Yokohama, Japan.............. 35 2624 N. 9g 18 36.9 E. 
Zanzibar (E. Consulate)......... 6 9 438 2 36 44.7 E. 

* Observatories. Lt. denotes a Light-house, 


tHighest latitude in U. S. Territory. 
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TEMPERATURE AND RAINFALL OF 
FOREIGN CITIES. 


Mean | Annual 

Annual | Average 

Temper-) Rainfall, 
ature, | Inches. 


CITIEs. 


MGI Ade Wost scr ens fee cke ee ess} 69.0. te 
ERE eye Stee ae civsneseecsc] £04 3 27 
PMIMMESNMMESL IPN y ayia 2 ccs die na-esieee es ac cists even, 40.9 Ries 
RRR NOs, yo ag oe acisvar Gers See sacl 3300 Sas 
PASUEARAIANIG © Maiti vie Sase-weld ocinie.ance.6,0e82 Sue ees tees OuL 6 
Athens..... Brey cimvaiesWctale elute eesiclassieicie. wiais wisracvatte oO 300" Sea cats 
Bagdad ..... BINA orks sicvalaie atejelalelarols, sieie/ele sve cceiea| heey 4a0e eter 
BARGEION AT, pectic cicicals wis hole yee anes tee POI Os se 
BpCU AIM Settee etsig ccaus catersree OC OOM ISO Ee ele kee) ey 
PeUESUAA re are ec eBid ueicis.e sc elereinaive oeits sebe Mi7 2 OF aban eo 
PROM eis aie cS ae sien So eieee As chek] edOLO 46 
BOIOEMAMD ie ca sino 10s 006 15 yascnke’sccna.y’ 48 2 
ROERIA VPI . Bie tithe ta. oa, oi are a) nels ore oes ee tL OF 
PR CPOUN Patrice alae a6 aio eka cos site iaialenseeien etal aloe 


el salateletavcwiale cisvaia\eree ale’ |e 5X 
Buenos Ayres..... Nels aiaiate cals Cuineee a ser pelle Os 
CAMO ec sy vi Saiee kale, otic SRE IOS Sor Dey 
SEI PNTE Ts seas so 1s ess seis weavavews Od, x52 
READCOM ia cielo thslcie 1 <%5'0s 5 Opin Stine ttiagace 7I 
EMR MPT SY See grain c's ca bos oa v8G0 ue s,0' 08 1)” 02 | 23 
PE BS eke ats thes hreeh 9 oe eat 5 eam ote kee 
MI MIOROC CS ic 5's.0 dis mls <9 han 39'c oe heap 4 3 pes 610 
GMCistIAnNial.. sete. aa. | SEE pein Andina een eg tee 
Ponstantinople’s <5 ...5.00cs eas Og chbes eee hee 5O 
Copenhagen..... SRE Pee Hon ane Ape tip oeool Mae 
tees. Sehata Shin ae aioe Reticle i 
Dublin. ......... =e Rede Ror ieee polars tess 50 
PMU RIS as OO oan a oy 6 seeh err citeie sk 4 pate eet, 
Florence ...... Marsteisial site laiet scl eis waisteleis'= esas 59 


CORN COO OW 


EACH DUINOR ANNE care © Sen be ee Sriettecente es 73 
ear a ete Sra ctatatics ash ciecalsnoiste 75 
VTA ETI bea Soe ARS ome Sang Se tac alale/ nek ab aretee 39 
MeTiealentss se cce co sowees > Be CAN OR Oe 
Wimae nds Wea rancor: te shes ee SI Se | 73 


2) 
a 
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2 
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*In Southwestern Assam, It is the wettest place in the world. 
In 1861 the rainfall there reached 905 inches 

Notr —The mean annuai temperature of the globe is 50° Fahr. 
The average rainfall is 36 inches. 
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TEMPERATURE AND RAINFALL OF 
FOREIGN CITIES—CONTINUED. 


Mean Average 


Annual : Annual 
a Temper- Rainfall, 
ature. | Inches. 
London, inns Seago ee ER sR aR seeks 50 8 | 25 4s 
LYONS 35 2).. ewek Pik edieis "aia7a 8 fo lolara Seis wie Staal 53.0. je 28 
MaCBIEa ST: 5.0} casi st -sGheNe Feet gas a) REM ORE 660 | 25 
Madrids a0. 09, Suit eta Rote te eIetsiasv etastetale 58 2 | 9 
Maltarsacencs = a aided telah eres Sana te atte vice ae 66 o 20 
Manchester sec miasies cotter ein ugh eho Bee 488 | 36 
Manila...... eh WLU TON eirage ence ere gee ey 73: Ae, | Mbelets 
Marana coe ate tere eceie SctalG ayers eRe oF 277 
Marseilles .370. 53. ui ade oc Piasaktcoane EAS ES 23 
Melbourne, ccciisas'g coo ont a rento Nc igen, Soke TRE 29 
IWEXICOS ice tkiis eee acticamiaeanee oats ARO OOO hit 
Milamietscunt Acker rate Rice laebataNs Raccitise ee Le Sak 38 
Montevideo. 35.57. Soe cra ttrsatsireds eeeeten eektne 62 0 44 
Lornts Galion csr tots -o merit ototeter iarok ootare Binte hore 44 6 eae 
MOSCO Wie Oi aes oid eeldoe eae ree es rcp 40 0 agate 
Maunich ect 26 sf tte aa ake Oho hcaeres leis ene 48 4 wes 
NADIE fos ae ¢ See eet a bate ON SBE a 60 3 30 
Nice . | SUE eh aes ees saat eed: 58.50". fd Sag 
Odessa eo S Vem natin woke se ero ni renee 48 0 Kis 
Parar ees tie Wier kee, Been ere eae 810 71 
Parisignnhie a tout SG IP aR See e Be renteeaue ee 5I 3 | «22 
Peking....... a eee fa Malavale (el dialjelaus'a OMe 530 } 27 
Portrsaidias: © acm Pe Sa ete ae ee Se Sat aueetn eure 2 
Prague..... even dig sitecele tele? att Na alata otters faa 5° 2 14 
OUPLEC ehh e Kebie val detteretedo iia 40 3 fear 
COUtO sha oe Beene Be state hatin ates airs Sere 60 9 hada 
Rio de Janeiro..... Paatareeaees PE OR Cris ae 77 2 29 
ROMe we hanes paras care oe Hehehe ote eal aes 60 5 31 
Rotterdani so: Scesak cece Scat al Hiavataiaterest Pacers ict ose 23 
San’ Domingo: fo. ¢ ai32 sss Wa Soucropel ctaretareate 81 3 108 
shanghai tc iealc cr ride Herel onda testers. 59 0 tes 
SHUVENA Wy fac eerie Gielen s Osea a swe o vbiwretereiers oO |; 24 
St-sPetersburgecuces cases Meee Ey pat reery 39 6 17 
Ciketd develten ure gant ence AMT On ee irae aes 42 3 20 
SVAN hse th choses e aureis ontwiahatelaetare sees 658 | 49 
PLENDOIS KE Sais ke oe bret het eharsle weet or otctehanootetelamastee 32 0 nde 
SELIG OR ar coe oon ER are Sere thee ele 55 0 43 
Waldidiann. G., So.ccacc0 atne-cnh aur ttmoretctitiae etettinioe 520 | 106 
BW ALDAERISO «5ST git ic akstyy what oth ade wil orsias 64 0 Ds 
WeniCeetgna td mega trek os i cae br tea te 55 4 iia 
Mera Grigg. 605, aS iec at ele eke ein it Sere 77° 180 
Vienne secraseir toes Waa: Netovsiarsteiereaia e wsieeaenns 510 1g 
Warsaw wrerinied eee cones ROH PWA ieee cic 56 2 Care 


Note.—The mean annual temperature of the globe is 50° Fahr, 
The average rainfall is 36 inches. 
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FREEZING, FUSING AND BOILING 


POINTS. 


Substances. 


Promine 1reezess ate lel. . lek coe sjiees ay 
eeVrCIELIOCKES. Abs. . 5 <4 ace se oct owas s,s | 
SRR SULPCS FLCC LOSI AL mi siv eg op oe we wy 
BRPREETRITECZOS: AU. asst) oa eoteus da scecees 


Bismuth metal fuses at... 0.......0.85 


Matera USGS ATEN Wri ea ayes & 1 ANk ons 


Gold fuses at 


EAE RAS ENSe AC 55 OPE re ay x feciye cso la. «10! baw ee was ae’ 


Silver fuses at... 
Souris fuses ati; .-.s).'. 
Sulphur fuses at 


Tin fuses at 


TRG CHER Ce eR ROC Se MO 8 


Water boils at.. 


eee ee ee ew wee meee wee ee eros 


ese ee eee eee e eee aes 


se ee ee ee - ee ees owes 


O'C 0) 6 brs a 8 'e) ks #6, Og 6 he. aw 


w 6 0G. ol 8, 66.5) 8 Oat e's) © we 6 ove 9) 0) '6. 


re et Va? We Ne ty ek it oa ee 


oe eee eee ee ewes 


> Shee 6.6 6.6, 4.8) wan 


| Fahrenheit. 


=e Os 


347 


| 212 


Authorities vary on some of these points. 
given. 


aye 


The best are 


SPEOIFIO GRAVITY.* 


Liquids. 
Watetcn secne 100 
Sea-watefissience 5 5 103 
Dead Sea tae 5 et: 124 
Alcohol ssi4 4K cs. 84 
Turpentine: 2.1 oe. 99 
Wile. wesc go 100 
PIPING heres eee .IOI 
Cider reyes . 102 
CCT Sra? et rere ree 102 
Woman’s milk ..... 102 
Cow’s 1 Serene 103 
Goat’s Nap a AAS 104 
POMer ote 104 
Timber 

SOE SS 2). 5 eneoks 24 
HODES. Fn eee 38 
Bate we ge 24 55 
Cedar as baa eek 61 
Beare. biped 66 
Walnuty. 5 00s. 67 
SCHOTT a. aatate hoe xia 72 
Maple 7) 

WASH user suas ox et ons 84 
br gs Beas ae ae 85 
Mahogany......... 106 
rE eee ee ae SB iy 
ELDONY, caer oc sicly.< tir 133 


_ Sundries. 
ENOISO. 7. sce ke ee ocate 77 
ICO, 5 sew aA ee g2 
Gunpowder ........ 93 
Butter. .oe 94 
Clay. 7 sk Ge eee 120 
Coal OF0 2icaxet or ee 130 
Opium Ye eee 134 
Honey: 23a. sess SIs 
LYORY kee cee 183 
puUphur. <4 - eee 203 
Marbles .-2-va Sime 270 
Chalks 75 a ceeeete 279 
Classis eh ee 289 
Metals and Stones, 

Granite...) . ee 27 

Diamond)... iqcue 353 
Cast ironicoy eaae "ai 
Tinieafoon 729 
Bar iro). 236 eee 779 
Steel oo... 783 
Brase)iisies ss eee 840 
Coppef., Us<s es onal (ae 
Silveriie 2a eee 1,047 
Cad tray ict eee 1,135 
Mercury <5.253 04 1,357 
Gold’. tee 1,926 
Platina... vtaeee 2,150 


The weight of a cubic foot of distilled water at a temperature 
of 60° F ‘is 1,000 ounces Avoirdupois, very nearly, therefore the 


weight (in ounces, Avoirdupois) of a cubic foot of any 


of the 


substances in the above table is found by noee ee the specific 


gravities by 10, thus :—one cubic foot of oa 


weighs 1,170 


ounces ; one cubic foot of marble 2,700 ounces, and so on. 


*Compared with water. 
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THE DEPTHS THAT CAN BE CARRIED 
INTO THE HARBORS AND AN- 
CHORAGES ON THE ATLANTIC 
AND GULF COASTS OF THE 
UNITED STATES. 


The maximum and minimum rise and fall 
of tide given in this table correspond to the 
mean rise and fall of spring and neap tides, 
respectively. | 


Distances are in nautical miles. 


PRrEFACE.—This table, giving the depths over 
the bar or the draft that can be carried in and 
the mean rise and fall of spring, mean, and 
neap tides for the principal harbors and an- 
chorages on the Atlantic and Gulf coasts of the 
United States, was compiled by Mr. G. Herrle, 
of the Division of Chart Construction, Hydro- 
graphic Office, from the most recent publica- 
tions of the Government, and the latest infor- 
mation derived from official inquiries made, in 
the localities affected, by the officers in charge 
of the branch hydrographic offices, and by the 
collectors of customs in various ports. 


RICHARDSON CLOVER, 
Lieutenant Commander, U. S. Navy, 


Hydrographer. 
U. S. HypRoGRAPHIC OFFICE, 


Washington, D. C., May 31, 1893. 
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ST. CROIX RIVER TO LONG ISLAND 
SOUND. 


Eastport Harbor, Friar roads, Me. 


Rise and fall of tide: mean 18.2 ft., max. 
20.6 ft., min. 15.8 ft. 
Channel from the northward deep and 

unobstructed. Approach by way of Lubec 

Strait is through a narrow channel which 

has been dredged (1891) to a depth of 12 

feet at mean low water throughout, but 

low spring tides may fall 4 feet below this 
level. The average draft passing through 
this strait is 12 feet, and the deepest draft 

19 feet. Some of the wharves at Eastport 

have from 5 to 12 feet of water at their ends; 

others are dry at low water. Vessels sel- 
dom anchor in Friar roads, as the water is 
deep and the bottom in many places foul. 

Roads not obstructed by ice in winter. 


Winter Harbor, on eastern side of French- 
man Bay, Maine. 

Rise and fall of tide: mean 10.8 ft., max. 

> 12.4 ft., min. 9.2 ft. 

No bar at the entrance. Excellent harbor 
of refuge, with good anchorage in 4 to 7. 
fathoms. Sand cove, in the northwestern 
part of the harbor, is the usual and best 
anchorage; 8 feet at low water alongside 
the wharf at the village situated at the head 
of the harbor. Harbor never obstructed by 
ice to an extent to hinder entering of ves- 
sels. 


Southwest Harbor, Mount Desert Island, Me. 


Rise and fall of tide: mean 10.1 ft., max. 
11.6 ft. min. 8.6 ft. 


6y 


Can be entered from the eastward by ves- 
sels of the largest draft. Channel from the 
southward crosses Cranberry island bar, 
which has 14 feet over it at low water. The 
steamboat wharf has 9 feet at low water, 
Freeman’s wharf 5 feet, the other wharves 
are dry at low water. 


Northeast Harbor, Mount Desert island, Me. 


Approximate rise and fall of tide: mean 10 
ft., max. 11.5 ft., min. 8.5 ft. 


Good anchorage for small vessels in 19 
feet in mid-channel inside the entrance; 8 
feet at low water at the steamboat wharf. 


Eggemoggin Reach, East Penobscot bay, Me.. 


Rise and fall of tide: mean 9.9 ft., max. 11.4 
ft., min. 8.4 ft. 


Vessels can anchor anywhere in the reach 
where the water is not too deep and where 
the bottom is soft, making a lee of either 
shore, according to the direction of the wind. 

The channel into Benjamin river, on the 
east side of the reach, has a least depth of 
19 ft., but is only 100 yards wide at the nar- 
rowest part. The town of Sedgwick can 
only be reached at high water. 

Billings cove, on the western shore of the 
reach, affords good anchorage in 20 feet of 
water, just inside of the point off the steam- 
boat wharf. 

Buck harbor, on the north side of the 
~reach, also has good anchorage, but only 5 
to 6 feet at low water in the entrances. 

Orcutt harbor, on the’ north side of the 
reach, is small, but has good anchorage in 
31% to 8 fathoms of water. 


Deer Island Thoroughfare, East Penobscot 
bay, Maine. 
Rise and fall of tide: mean 9.6 ft., max. 11 
ft.; min. 8.2 ft. 
Vessels of 16 feet draft have been taken 
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through at high water, but it is not safe to 
pass through at low water if drawing more 
than 10 feet. The best anchorage in the 
thoroughfare is Southeast harbor, but if 
overtaken by fog, vessels may anchor any- 
where near the channel, where the bottom 
is soft and the depth suitable. 


Fox Islands Thoroughfare, Penobscot bay, 
Maine. 


Rise and fall of tide: mean 10 ft., max. 11.5 
Pie. &.b, ft. 


Least depth in channel 19 feet, but the 
thoroughfare is seldom used by vessels of 
over 14 feet draft. Good anchorage can be 
found in Carvers cove, Kent cove, Waterman 
cove, Seal cove, and in Southern harbor. 

North Haven, on the north shore of the 
thoroughfare, has several wharves and af- 
fords anchorage in about 3% fathoms. 


Rockland Harbor, West Penobscot bay, Me. 


Rise and fall of tide: mean 9.6 ft., max. 11 
ft., min. 8.2 ft. 

Five fathoms of water to within % mile 
from town. The usual draft of vessels en- 
tering is 10 feet; 8 to 15 feet of water along- 
side the three principal wharves. 


Camden Harbor, West Penobscot bay, Me. 
Rise and fall of tide: mean 9.7 ft., max. 11.2 


fe in. 8.2 it. 

Six fathoms of water to within 34 miles 
from town. Greatest draft of vessels load- 
ing here is 15 feet; from 7 to 10 feet can be 
taken into inner harbor at mean low water. 
The steamboat wharf has 10 feet and the 
other wharves from 2 to 4 feet at low water 
alongside. 

Sherman cove, just north of the harbor, 
affords anchorage in 2 to 4 fathoms of water. 


Castine Harbor and Bagaduce River, East 
Penobscot bay, Maine. 
6o 


Rise and fall of tide: mean 9.8 ft. max. 11.3 
ft., min. 8.3 ft. 


Vessels of the deepest draft can enter this 
harbor and find shelter against all winds; 16 
to 18 feet alongside some of the wharves at 
low water. The best anchorage is in Smith’s 
cove, in 4 to 11 fathoms of water. There is 
a depth of 30 feet at low water in channel of 
Bagaduce river up to West Brooksville. A 
short distance above this place the channel 
becomes narrow and crooked. In very se- 
vere winters the river is entirely closed by 
ice. 


Bootbay Harbor, Maine. 


Rise and fall of tide: mean 9.4 ft., max. 10.2 
ft.shminws8 Tit: 


One of the best anchorages on the coast 
of Maine and easy of access. Deepest draft 
entering harbor is 21 feet; usual draft 12 
feet. From 4 to 12 feet of water alongside 
the wharves. A least depth of 30 feet can 
be carried in channel to anchorage. Ob- 
structed by ice only in severe winters. 


Kennebec River, Maine. 


Rise and fall of tide at entrance of river: 
mean 8.3 ft., max. 9.5 ft., min. 7.1 ft. 

At Bath: mean 6.9 ft., max. 7.9 ft., min. 5.9 ft. 

At Richmond: mean rise and fall of tide 
about 6 ft. 

Bath.—Deepest draft ascending to Bath is 
22 feet, but a greater draft can be carried up 
at high water; 10 to 25 feet of water along- 
side the wharves. 

Richmond.—Twelve miles above Bath. 
Deepest draft loading here is 14 feet; 15 and 
16 feet draft can come here when the river 
is high in spring and fall; 12 feet alongside 
the wharves at low water. 


Portland Harbor, Casco bay, Maine. 


Rise and fall of tide: mean 9.1 ft., max. 10. 5 
Ptesrtin: 77) ahs 
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The harbor is easy of access and can be 
entered by vessels of the largest class. 
Depth in channel to Upper harbor is 6 
fathoms, and in Upper harbor 21 feet. A 
channel 29 feet deep has been dredged from 
the deep water in the harbor to the wharves. 
Alongside the wharves the depth ranges 
from 12 to 29 feet. 


York River Harbor, Maine. 


Rise and fall of tide: mean 8.5 ft., max. 10 
mt, min. 7 ft; 


The channel with about 8 feet of water in 
it has been widened and straightened and 
rendered more safe. Deepest draft taken 
to York village, about % mile above the 
mouth of river, is 15 feet; 9 feet is deepest 
draft that can be taken up to Scotland, at 
the head of navigation. 


Newburyport Merrimack river, Mass. 


Rise and fall of tide: mean 7.9 ft., max. 9 ft., 
min. 6.8 ft. 


In 1892 the navigable channel over the bar 
had not less than 13 feet of water for a 
width of 200 feet; 11 feet is the usual draft 
coming here; 11 feet at low water alongside 
some of the wharves. The city is about 2% 
miles above the entrance of the river, and 
can be approached to within 3 miles in 5 
fathoms. Ice seldom obstructs navigation. 


Gloucester Harbor, Massachusetts. 


Rise and fall of tide: mean 8.9 ft., max. 10.4 
Pree min, 7.4. ft: 


Easily entered and affords shelter for all 
classes of vessels except against south winds. 
Inner harbor said to be gradually shoaling. 
Greatest draft of vessels entering inner har- 
bor is 22 feet; vessels drawing 17 feet can 
enter it at mean low water. Good anchor- 
age in 5 fathoms within % of a mile from 
town, and in 34% fathoms close to shore. A 
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few of the wharves have depths alongside 
of 10 to 18 feet. The harbor is obstructed 
by ice during severe winters. 


Salem Harbor, Massachusetts. 


Rise and fall of tide: mean 9.2 ft., max. 10.6 
Tt mM tte. 


Three channels lead into the harbor; the 
deepest draft of vessels entering is 20 feet, 
the average draft about 11 feet. Shoalest 
part of main channel has sufficient water for 
vessels drawing 15 feet to enter at low water 
of ordinary tides. The depth is said to be 
decreasing; 41% fathoms can be carried to 
within 1 mile from city, and 5 fathoms to 
within 21% miles. The dredged channel of 
approach to South river is now 50 feet wide 
and 8 feet deep at mean low water to near 
the inner end of Derby wharf and thence 6 
feet deep to the head of navigation. There 
is 15 feet of water alongside the Pennsylva- 
nia pier. Harbor is liable to be obstructed 
by local ice in winter. 


Marblehead Harbor, Massachusetts. 


Rise and fall of tide: mean 9.2 ft., max. 11 
ite cmin 7.4 ST 


The deepest draft that can be tain into 
the harbor at mean low water is 20 feet; 
the deepest draft of vessels entering is 16 
feet, and the usual draft about 11 feet; 4% 
fathoms can be carried to within 4 mile 
from town. Twelve to 20 feet of water 
alongside the wharves at low waiter. The 
harbor is rarely obstructed by ice to such 
an extent as to hinder navigation. 


Nahant Bay, Massachusetts. 
Rise and fall of tide: mean 9.3 ft., max. 10.8 
ft. min. 8.1 ft. 
Eighteen feet of water up to about % mile 
from shore between Little Nahant and Fish- 
ing point; anchorage at Swampscott harbor 
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abreast of the village in 8 to 20 feet. The 
landings at Nahant are on the south side of 
Nahant peninsula in the cove called Nahant 
harbor. 


Boston Harbor, Massachusetts. 


Rise and fall of tide: mean 9.5 ft., max. 11.2 
fee min.*7.8 ft. 


Twenty-three feet can be carried through 
the main ship channel up to the city, 18 
feet can be taken through the south channel . 
of Broad sound, and 13 feet through the 
north channel of Broad sound. Five fathoms 
can be carried from the Boston to the 
Charlestown wharves and 19 feet from East 
Boston and Charlestown to Chelsea bridge; 
18 to 23 feet in channel of Charles river up to 
Cragie’s bridge; depth off Cambridge is 11 
feet at low water; 9 feet at high water can 
be taken up to Watertown. A ship could 
anchor in 5 fathoms in Broad sound and be 
within a distance of 5 miles from the State 
house of Boston, and from Lynn, Chelsea, 
Charlestown, the navy yard, East Boston, 
Cambridge, South Boston, Roxbury and Dor- 
chester. Except in very severe winters the 
main ship channel is kept open by tug boats 
which break the ice in towing vessels up 
and down. 


Scituate Harbor, Massachusetts. 


Approximate rise and fall of tide: mean 9.3 
max. 10.8 ft., min. 7.8. ft. 


Of easy access. Only light-draft vessels 
use this harbor at present. In 1891 the en- 
trance channel was 5 feet deep and 100 feet 
wide for a length of 1,600 feet. At high 
water springs 14 feet can be carried to the 
“Deep Hole,” the usual anchorage; 9 feet 
can be carried up to the beacons. The har- 
bor is under improvement. In winter it is 
kept clear of ice by the current. 
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‘Barnstable Harbor, Massachusetts. 


Rise and fall of tide: mean 9.2 ft., max. 10.7 
Th mine Ti iG 


Practically a tidal harbor; 7.5 feet of water 
over bar at mean low water. Channel is 
very narrow and its depth 7 or 8 feet at low 
water. Largest draft of vessels entering is 
13 feet. Harbor is greatly obstructed by ice 
in winter. 


Provincetown Harbor, Massachusetts. 


‘Rise and fall of tide: mean 9.2 ft., max. 10.7 
th. nin eee 7 sik: 


Depth at entrance and in harbor ample for 
vessels of deep draft; 74% fathoms can be 
carried to within % mile from Province- 
town. There are practically no dangers. 
Depth at outer end of Matheson’s or Steam- 
boat wharf 8 feet, at the Old Colony Rail- 
road wharf 7 feet at mean low water. — Har- 
bor closed by ice in severe winters. 


Chatham Harbor, Massachusetts. 


Rise and fall of tide: mean 7 ft., max. 7.4 ft., 
min. 6.6 ft. 


Inaccessible to strangers and to vessels of 
over 6 feet draft. Vessels seeking shelter in 
northerly winds prefer to anchor in Chatham 
roads in 8 to 5% fathoms, or if of light draft 
in Stage harbor on the western side of Mor- 
ris island. 

Hyannis Roads, Nantucket sound, Mass. 
Rise and fall of tide: mean 3.8 ft., max. 4 ft., 
min. 3.6 ft. 

Harbor of refuge. Under improvement by 
dredging area protected by the breakwater 
to a depth of 15% feet at mean low water; 
7 feet can be carried to the railroad wharf at 
Hyannis port. 

Nantucket Harbor, Nantucket sound, Mass. 
Rise and fall of tide: mean 3.1 ft., max. 3.6 
ft., min. 2.6 ft. 
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Good anchorage in outer harbor; 5 to 6 
feet of water over bar at mean low water; 11 
feet at low water from inside the bar to the 
wharves. Town can be approached to with- 
in 2 miles in 5 fathoms. 


Edgartown Harbor, Vineyard sound, Mass. 
Rise and fall of tide: mean 1.9 ft., max. 2.6 

Pecan: 1.21. 

Excellent anchorage in outer harbor in 3% 
to 5 fathoms. Depth over bar into inner 
harbor 12 feet. Good wharf facilities; 7 feet 
can be carried to anchorage in Cotamy bay. 


Holmes Holl, Vineyard sound, Mass. 
Rise and fall of tide: mean 1.8 ft., max. 2.2 
fe, min, 1.4 ft. 
Nine and a half feet of water can be car- 
ried to the anchorage off Holmes Holl vil- 
lage. 


Vineyard Haven, Vineyard sound, Mass. 


Rise and fall of tide: mean 1.7 ft., max. 2.2 
ft;, min. 1.2 ft. 

Affords good anchorage, except in north- 
erly and northeasterly winds, in 20 to 23 feet. 
No bar at entrance. Town can be ap- 
proached to within 11% miles in 5 fathoms. 


Woods Holl, Vineyard sound, Massachusetts. 

Rise and fall of tide on south side: mean 
ere ina x. 2.2 {t.. min. 12° ft. 

Rise and fall of tide on north side: mean 
aren nas. 4:7 1C.. With-3.o tt, 

Twenty-one feet at low water can be car- 
ried into Great Harbor by the channel from 
the southward, and 8 to 9 feet into Little 
Harbor. There is 18 feet of water at U. S. 
Fish Commission pier in Great Harbor. 


Tarpaulin Cove, Vineyard sound, Mass. 


Rise and fall of tide: mean 2.3 ft., max. 2.7 
ft., min. 1.6 ft. 
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Excellent harbor of refuge in northerly 
and northwesterly winds, with good anchor- 
age in 2 to 5 fathoms of water. 


New Bedford, Buzzards Bay, Massachusetts. 


Rise and fall of-tide: mean 8.8 ft., max. 4.8 
ft., min. 2.8 ft. 


Sixteen feet at mean low water can be 
taken over bar from outer into inner har- 
bor; 11 feet in channel way to the wharves 
and to the bridge. The channel is being 
deepened by dredging to 18 feet. Anchor- 
age in outer harbor or road in about 4% 
fathoms, 1% miles from the city. 


Newport, Narragansett bay, Rhode Island. 


Rise and fall of tide: mean 3.9 ft., max. 4.7 
fA min ie Ate 


Water for largest draft in approach and in 
outer anchorage; 19 feet can be carried into 
northern part of inner harbor, between Goat 
Island and the city, and farther south there 
is anchorage in 13 to 16 feet. Torpedo sta- 
tion is on Goat island. 


Block Island Harbor, Rhode Island. 


Approximate rise and fall of tide: mean 2% 
ft., max. 314 ft., min. 2 ft. 


A small artificial harbor. Deepest draft 
that can enter the inner harbor or basin at 
mean low water is 8 feet. Entrance to inner 
basin only 80 feet wide. 

Heaviest draft entering outer harbor is 13 
to 14 feet; the average draft is 7 feet. 

There are two wharves, one in basin and 
one in outer harbor, each with 9 feet along- 
side at low water. 


Greenport Harbor, Shelter Island sound, New 
York. 
Rise and fall of tide: mean 2.6 ft., max. 2.9 
ft.; -min- 2.3°ft; 
Least water in channel at mean low water 
21 feet. Deepest draft entering is 15 feet, 
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usual draft not more than 12 feet; 20 feet of 
water alongside main wharf; 8 feet along- 
side railroad wharf, and 7 feet alongside 
Union wharf. 


Sag Harbor, New York. 


Rise and fall of tide: mean 2.3 ft. max. 2.8 
ft min, 1.8 ft. 


Deepest draft entering harbor is 13 feet, 
usual draft 9 to 10 feet; 8 to 12 feet can be 
taken alongside the wharf. Bar % of a mile 
from wharf. Least water on it is 10 feet at 
low water. Anchorage in 2% to 6% fath- 
oms, hard bottom. 


Stonington Harbor, Fishers island sound, 
Connecticut. 


Rise and fall of tide: mean 2.7 ft., max. 3.1 
ft.:min.2:3 ft. 


Deepest draft entering at mean low water 
is 13 feet, usual draft 91% to 10% feet; 7 to 
13 feet alongside the wharves at low water; 
18 feet of water up to inner breakwater, % 
mile from centre of town. 


SOUTH COAST TO LONG ISLAND SOUND. 


Port Jefferson Harbor, New York. 


Rise and fall of tide: mean 5.8 ft., max. 6.8 
ft., min. 4.8 ft. 


Well protected harbor. Entrance between 
jetties is narrow and requires local knowl- 
‘edge. Deepest draft entering is 13 feet; at 
low water 8 feet is the greatest depth that 
ean be carried between jetties; 7 feet can 
be taken to Darling Dock at Port Jefferson. 
The channel is being improved to obtain a 
depth of 10 feet at low water. 


Huntington Bay, New York. 


Rise and fall of tide: mean 7.6 ft., max. 9 ft., 
min. 6.2 ft. 
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No bar. Affords shelter for vessels of larg- 
est class against all but northerly winds. 
Excellent anchorage in 3 to 6 fathoms of 
water. Port Eaton, Lloyd Harbor and Hunt- 
ington Harbor are in this bay, but can be 
reached by light draft vessels only. 


NORTH COAST OF LONG ISLAND SOUND. 


New London Harbor, Thames River, Conn. 


Rise and fall of tide: mean 2.6 ft., max. 3.1 
ft., min. 2.2 ft. 


Vessels of the deepest draft can find an- 
chorage here in any weather. The average 
draft going up to the city, 2 miles above the 
mouth of Thames river, is 14 feet; 8 to 17 
feet can be taken alongside the wharves. 
Vessels of the deepest draft can go up to U. 
S. Naval Station, 2 miles above New Lon- 
don. The channel to the station has a least 
depth of 24 feet; above it it becomes narrow 
and crooked. 

There is a depth of 4% fathoms to within 
21%, miles from the city of New London. 


Duck Island Harbor, Connecticut. 


Rise and fall of tide: mean 4 ft., max. 5 ft., 
min. 3 ft. 


Available as an anchorage for vessels of 
less than 12 feet draft. Improvements are 
under way to make this a harbor of refuge. 


Bridgeport Harbor, Connecticut. 


Rise and fall of tide: mean 7.2 ft., max. 8.5 
ft., min. 5.9 ft. 


Depth in channel up to Bridgeport is 12 
feet at mean low water; deepest draft enter- 
ing is 18 feet, average draft.12 feet. At high 
water vessels of 8 feet draft can go up as far 
as Berkshire Mill, the head of navigation. 
Depth alongside the Naugatuck railroad 
wharf at high water 18 feet; alongside the 
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city dock 15 feet; alongside the wharves 
above the first bridge 12 to 16 feet. Centre 
of city can be approached to within 2 miles 
in 3% fathoms, to within 3 miles in 4% 
fathoms. 


SOUTH COAST OF LONG ISLAND SOUND | 
AND NEW YORK BAY. 


Shinnecock Bay, Lond Island, New York. 
Rise and fall of tide: mean about 2% ft. 


Shifting sand bar, with less than 6 feet of 
water over it. Bay large but shallow. 


Fire Island Inlet, Long Island, New York. 


Rise and fall of tide: mean 1.8 ft., max. 2.1 
~~ ft, min. 1.5 ft. 


Shifting sand bar, with about 12 feet of 
water over it at mean low water. Great 
South bay is large but shallow, being good 
for but 8 feet at low water. 


Rockaway Inlet and Jamaica Bay, Long Isl- 
and, New York. 


Rise and fall of tide: mean 4 ft., max. 4% 
fi min: 31, ft: 


Shifting sand bar. Best water in channel 
over bar is about 12 feet. Jamaica bay is 
large but shallow, and can only be navigated 
by very light draft vessels. Six feet can be 
carried through dredged channel up to Ca- 
narsie landing. Seven feet at low water at 
the Rockaway wharves. 


‘Coney Island, New York. 


Rise and fall of tide: mean about 4% ft., 
max. 5% ft., min. 3% ft. 


Popular summer resort. About 91% ft. of 
water can be carried to the piers. 
Gravesend Bay, New York. 


Rise and fall of tide: mean 4% ft., max. 54 
ft., min. 3% ft; 


79 


Affords good anchorage in northern part 
of bay in from 12 to 14 feet at low water. 


New York Bay and Harbor, New York. 


Rise and fall of tide at Governor’s island: 
mean 4.4 ft., max. 5.2 ft., min, 3.6 ft.; in 
the Narrows: mean 4.5 ft., max., 5.3 ft., 
min. 3.7 ft. 


Water for deepest draft in main channel 
and through the Narrows into Upper bay, 
or into Hudson river or into East river. The 
following depths can be carried through the 
different channels: 


Gedney-channel?.. 4... 3 h< an ones eee 30 ft. 
Main channel, after passing bar...... 30 ft. 
Swash channel after:passing bar...... 22 ft. 
Wast channel co oo0 ooo. ts okie ee ee PEM s os 
Sotth channel ee. eck ahaa cane eee 21 ft 
Fourteen-foot channel...........cc.e- 14 ft 
Waise Took CHANMUOG]: . ..5 cv se aoe eral 19 ft. 
Channel’ north of East bank.......... 11 ft. 
Lower bay to the Narrows............ 30 ft. 


The Narrows to quarantine station.... 36 ft. 
Upper bay to anchorage off New York 


Gtty i Hudson 27v6r seca. came ee 40 ft. 
Buttermilk channel into East river.... 25 ft. 
Passage north of Governor’s island 

Into .Pagt-TIVer sSa: chet eee ee oA Eke 


Least depth in Yellow Hook channel, lead- 
ing to Erie basin and Red Hook in Gowanus 
bay is 15 ft. Depth in dredged channel to 
entrance of basin is 27 ft. 


Perth Amboy and South Amboy, Raritan 
bay, New Jersey. 


Rise and fall of tide: mean 5.4 ft., max. 6.3 
ft., min. 4.5 ft. 


Eighteen to 19 feet at low water can be 
carried to Perth Amboy by using the 21 feet 
dredged channel to Seguine point in Raritan 
bay. About 12 feet at low water can be car- 
ried in a narrow channel to the South Am- 
boy wharves, and also across the bar at the 
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mouth of Raritan river; and 9% feet can be 
carried up the river in dredged channel to 
within 2,280 feet of the canal lock at New 
Brunswick; above that point communication 
is by the Delaware and Raritan canal. 


Shrewsbury River, New Jersey. 

Rise and fall of tide: mean 5 ft., max. 6 ft., 
min. 4 ft. ; 
Six feet at mean low water in dredged 

channels from the mouth to Red Bank on 

the North Branch and to Branchport on the . 

South Branch. 


Elizabethport, New Jersey. 
Rise and fall of tide: mean 2% ft., max, 3 
ft., min. 1% ft. 


Twelve feet at low water can be carried in 
channel from the deep water in Newark bay 
to Elizabethport. 


Newark Bay, New Jersey. 
Rise and fall of tide: mean 4% ft., max. 5% 
ft., min. 4 ft. 


Nineteen feet at low water can be carried 
through the Kill Von Kull into Newark bay 
to opposite Centreville. The channel up the 
bay has been dredged to 10 feet, and up to 
Passaic to 6 feet deep at mean low water. 


Sandy Hook Bay, New Jersey. 


Rise and fall of tide: mean 4.7 ft., max. 5.3 
ft., min. 3.9 ft. 


Offers good anchorage in 15 to 30 feet in 
southerly, easterly or westerly winds. 


SOUTH OF SANDY HOOK. 


Barnegat Inlet, New Jersey. 
Rise and fall of tide: mean about 2 feet., 
max. 2% ft., min. 1% ft. 
Shifting sand- bar, with 7 feet of water 
over it at mean low water. Only about 4 
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feet can be carried into Toms river, and 5 
feet up Toms river to town. 


Delaware Breakwater Harbor (Lewes), Del. 


Rise and fall of tide: mean 3.5 ft., max. 4.5 
ft... min, .3 TE. 


Anchorage behind the ice breaker isin 3% 
fathoms. Twenty-one feet at end of iron 
pier. 


DELAWARE BAY AND RIVER AND PRIN- 
CIPAL TRIBUTARIES. 


Delaware City, Delaware. 


Rise and fall of tides: mean about 6.3 ft., 
max: .6.9:ft. mins 6 att. 


Eighteen and one-half feet least water in 
Bulkhead Shoal channel leading up to near 
the city wharves. The city is the eastern 
terminus of the Delaware & Chesapeake 
canal, through which a draft of 9 feet can be 
taken. Thecanalis 66 feet wide at the sur- 
face and 86 feet wide at the bottom. The 
locks are 220 feet in length by 24 feet wide. 


Philadelphia and Schuylkill River, Penn. 


Rise and fall of tide: mean 5.7 ft. max. 6.9 
ft., min. 4.4 ft. 


Twenty feet can safely be taken through 
the ship channels in Delaware bay and river 
up to Philadelphia and to the towns along 
the shores. Starting from the Capes when 
the flood tide is about one hour old a 12-knot 
vessel drawing 26 feet can be safely brought 
up to the city on one tide. 

In Schuylkill river there is 20 feet of 
water in channel up to near Gibson’s point 
and 15 to 16 feet above that point up to and 
a little beyond Market street bridge. Be- 
tween Market Street bridge and the Wire 
bridge the channel shoals in places to 8 feet 
at mean low water. 
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SOUTH OF DELAWARE BAY ENTRANCE. 


Smith Island Inlet, Virginia. 


Rise and fall of tide; mean 2% ft., max. 24 
ft., min. 2% ft. 


About 4 feet can be carried over bar into 
Magothy bay. Anchorage on west side of 
Smith island in 19 feet. Fourteen feet can 
be carried through Magothy bay to the 
“Thoroughfare.” 


Chesapeake Bay Entrance, Virginia. 


Rise and fall of tide: mean about 2% ft., 
Mak. oie it, min:.2.4 ft. 


Sufficient water for vessels of deepest 
draft, but on account of the shifting sand 
bars between the channels strangers should 
not attempt entrance without a pilot. The 
following depths can be carried in: 30 feet 
from entrance through Main Ship channel to 
Hampton Roads, 21 feet through north chan- 
nel around Cape Charles, and 19 feet through 
the Middle Ground channel. 


CHESAPEAKE BAY AND PRINCIPAL 
TRIBUTARIES. 


Hampton Roads and Newport News, Vir- 
ginia. 

Rise and fall of tide: mean 21% ft., max. 3144 
ft., min. 1% ft. 


Important anchorage sheltered against all 
winds. Least depth in channel of approach, 
5 fathoms. Entrance of roads distant 15 
miles from Cape Henry lighthouse. Fortress 
Monroe stands on the north side of the en- 
trance to the roads. Vessels of largest draft 
can go alongside the wharves at Newport 
News, the depth at low water being 25 to 35 
feet. About 7 or 8 feet can be carried into 
Hampton creek. 
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Norfolk, Elizabeth river, Virginia. 


Rise and fall of tide: mean 2.7 ft., max. 3% 
it:, min. 1,9: 


In 1892 depth in dredged channel from 
Sewall’s point to Norfolk was 24 ft.; the 
deepest draft ordinarily entering is 23 ft., 
but a draft of 25 feet 7 inches has been suc- 
cessfully taken out. Sufficient water along- 
side the wharves for heaviest draft; 23 feet 
can be taken also to Portsmouth and to the 
United States navy yard; 10 feet can be car- 
ried up the southern branch of Elizabeth 
river above Portsmouth for about 5 miles. 
The bar at mouth of the southern branch of 
the Elizabeth river is being dredged to a 
depth of 25 feet. This branch is also the 
- approach to the Albemarle and Chesapeake 
canal and of the Dismal Swamp canal, by 
means of which uninterrupted inland naviga- 
tion is secured from Norfolk southward 
through the various sounds\as far as Beau- 
fort, N. C. The Albemarle and Chesapeake 
canal affords passage for vessels 208 feet 
long over all, 39 feet wide, and 8 feet draft. 
The Dismal Swamp canal at present can 
carry vessels 96 feet long, 16 feet wide, and 
of 2% feet draft. It is expected that the 
firms who have recently purchased it will 
make improvements in the depth, etc. Chan- 
nel in eastern branch of Elizabeth river has 
been dredged to 22 feet up to Nortolk and 
Western Railroad bridge; 12 feet can be 
taken to above the lower bridge. Western 
branch of Elizabeth river has a narrow chan- 
nel with 13 feet depth up to bridge 1% miles 
above its mouth, and 8 feet for 2 miles above 
the bridge. 


Baltimore Harbor, Maryland. 
Rise and fall of tide: mean 1.3 ft., max. 1.6 
ft., min. 1 ft. 
- The deepest draft entering is about 26 
feet, and under favorable circumstances 
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clearing 27144 feet. Depth of water in har- 
bor and in the basin is from 19 to 30 feet. 
Dredging in the main ship channels has 
been completed and a depth of 27 feet has 
been obtained for its entire length. The 
deepest draft vessels are berthed at the 
piers of the B. & O. R. R. at Locust point, 
‘and at the N. C. Ry. piers at Canton; 24 feet 
can be taken alongside the elevator of the 
N. C. Ry. east of Lazaretto point. The other 
‘wharves have from 15 to 24 feet of water at 
their outer ends. In the middle branch 17 
fee. is found at the principal wharves. 


Havre de Grace and Port Deposit, Maryland. 


Rise and fall of tide: mean 1.5 ft., max. 1.8 
ft., min. 1.2 ft. 

Eleven feet over bar at mean low water. 
About 11 feet can also be carried up to Port 
Deposit, about 3144 miles above Havre de 
Grace. 


SOUTH OF CHESAPEAKE BAY. 


Hatteras Cove, North Carolina. 

Rise and fall of tide: mean about 3% ft., 
max. 4% ft., min. 2% ft. 

_ Anchorage in 24 feet. 


Hatteras Inlet, North Carolina. 


Rise and fall of tide: mean about 1% ft., 
max, 2% ft,, min. 1% ft. 

Fourteen feet on outer bar at mean low 
water. Bar changeable. Over inner bar 7% 
feet at mean low water can be taken into 
Pamlico sound. Good anchorage inside the 
bar in 3 to 5 fathoms. 


Beaufort Entrance and Harbor, North Caro- 
lina. 


Rise and fall of tide at Fort Macon: mean 
2.8 ft., max. 3.1 ft., min: 2.5 ft. 
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Rise and fall of tide at Beaufort: mean 2.7 
ft; maxi s-1t. me 2S. 


Fourteen feet at low water over bar which 
is subject to changes; 16 feet can be carried 
up to railroad wharf at Morehead city. A 
channel 5 feet deep at low water cut from 
the Bulkhead channel to the wharves at 
Beaufort. The harbor is connected with 
Neuse river (Pamlico sound) by way of 
Newport river and Clubfoot canal, which 
latter enters Harlowe creek, a small tribu- 
tary of Newport river. 

The town of Beaufort can be approached 
to within 344 miles in 5 fathoms of water. 


Charleston Harbor and Ashley River, South 
Carolina. 


Rise and fall of tide: mean 5.1 ft., max. 5.5 
ft., min, 4:7.ft. 


Depth over bar by Pumpkin Hill channel 
8 feet; through South or Main channel 12 
feet draft, and in daytime 13 feet draft may 
enter at mean low water; 13 feet can be 
taken through Swash channel; 21 feet may 
be carried up to the city of Charleston, situ- 
ated about 8 miles in a straight line from the 
bar. 

Vessels of 13 feet draft can go up the Ash- 
ley river at high water for 20 miles from its 
mouth and light-draft steamers can go as 
far as Dorchester, about 40 miles above its 
mouth. 


Port Royal Sound and Beaufort and the prin- 
cipal rivers entering the sound, South Car- 
olina. 

Rise and fall of tide at Port Royal sound: 
mean 6.7 ft., max. 7.4 ft., min. 6.4 ft. 

At Beaufort: mean 7.3 ft., max. 7.9 ft., min. 
G7, Tt; 

Twenty-one feet through southeast chan- 
nel; 18% feet through south channel, the lat- 
ter available only by day. Twenty-six feet 
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can be carried to Port Royal settlement at 
the mouth of Battery creek, and 13 feet at 
low water up the Beaufort river to the city 
of Beaufort, situated about 11 miles above 
the mouth of the river. 

Vessels of 19 feet draft can go up Broad 
river to above Lemon island; 15 ft. draft can 
be taken to above Whale branch. 


Tybee Roads and Savannah River, South 
Carolina and Georgia. 


Rise and fall of tide av Tybee roads: mean 
6.9 ft., max. 7.4 ft., min. 6.4 ft. 


At Savannah: mean 6.5 ft., max. 7.2 ft., min. 
5.9 ft. 


Important harbor. The depth at mean low 
water on the bar is 19 feet, and 14 feet in 
slough, or north channel. 

The channel from Tybee roads to the city 
of Savannah—distant from the bar about 17 
miles in a direct line—is now 14 feet deep. 
The usual draft carried entering and leaving 
on ordinary tides is 20 feet. Above Savan- 
nah the river is navigable by light-draft 
steamers drawing 5 feet, except in the dry 
season, when 3 feet at most can be carried 
up to Augusta, about 240 miles from its 
mouth. For poling boats the river is navi- 
gable higher up. 


Fernandina Entrance and Cumberland Sound 
and the principal rivers flowing into it, 
Florida. 

Rise and fall of tide: mean 5.9 ft., max. 6.8 
ft., min. 4.9 ft. 


The depth over the bar at Fernandina en- 
trance varies from 11% to 14% feet at mean 
low water. Improvements are under way to 
deepen the channel to 19 feet. St. Mary’s 
river, which empties here into Cumberland 
sound, is navigable by sea-going vessels for 
a long distance. Any vessel that can cross 
the bar can go up to both Fernandina and to 
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St. Mary’s, the former situated on the Ame- 
lia river about 2 miles from its mouth, and 
the latter about 3 miles in a direct line from 
mouth of St. Mary’s river and about 8 miles 
from the bar at Fernandina entrance. In 
the South Amelia river nothing less than 9 
feet will be found in the channel. Jolly 
river has not less than 8 feet at low water 
except at its junction with Bell river, bate 
it has 7 feet only. 


St. Johns River, Florida. 


Rise and fall of tide: mean 4.6 ft., max. 5.8 
ft., min.-3.4.ft: 


Bar subject to frequent changes; 8 feet 
draft can generally cross at mean low water, 
and 18% feet draft at high water. All ves- 
sels able to cross the bar can go up to Jack- 
sonville, which is situated about 15 miles in 
a straight line from the bar; 10 feet can be 
taken up to Tocoi and to Palatka, and there 
is a depth of 5 feet up a distance of over 230 
miles. (Improvements for deepening chan- 
nel over bar under way.) 


St. Augustine Inlet, Florida. 


Rise and fall of tide: mean 4 ft., max. 4.9 
ft. “Mine 3 it. 

Shifting bar over which generally 7 feet 
can be carried by the North and 10 feet by 
the South channel. Anchorage behind north 
beach in 26 feet; 13 feet can be carried up 
to the city wharves. The city of St. Au- 
gustine is situated about 2% miles in a 
straight line from the bar. 

Shifting bar; depth over it about 6 feet at 
high water; 14 feet of water up Matanzas 
river to San Sebastian river, and 6% feet up 
the latter to the town wharf. 


Indian River Inlet, Florida. 
Rise and fall of tide: about 2% feet. 
Shifting sand bar. About 3 feet at low 
water over it; 4 to 5 feet at high water. 
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Key Biscayne Bay, Florida. 


Rise and fall of tide: mean 1% ft., max. 1% 
ft., min. 1% ft. 
Six feet can be taken in through the chan- 
ne- just south of Cape Florida, and to an- 
chorage off mouth of Miama river. 


KEY WEST TO RIO GRANDE. 


Key West Harbor, Florida. 


Rise and fall of tide: mean 1.3 ft., max. 1.5 
firatin. 1.1 ft. 


Accessible to vessels drawing 30 feet by 
way of the Main Ship channel. To White- 
head point the following depths can be car- 
ried: through Rock Key channel, 19% feet, 
through Sand Key channel 27 feet, through 
Southwest channel 30 feet, and through East 
channel 28 feet; 4 fathoms can be carried 
into the inner or Men-of-war harbor. An- 
chorage off the Lazaretto in 5 fathoms; 10 
to 24 feet may be taken alongside the 
wharves. 


Tortugas Harbor, Florida. 


Rise and fall of tide: mean 1.2 ft., max. 1.5 
ft., min. 0.9 ft. 


Good anchorage in all winds. Channels 
deep enough for largest draft. A narrow 
channel with 23 feet of water leads to Fort 
Jefferson wharf. 

In the Gulf of Mexico there is generally 
but one tide in each lunar day, and that of 
small range. Rise and fall of tide is great- 
est when the moon’s declination is greatest, 
either north or south. The tides are also 
much affected by the winds. 


Port Tampa, Florida. 


Rise and fall of tide: mean 1.5 ft., max. 2.7 
ft., min. 0.3 ft. 


Twenty-one feet at mean low water on bar 
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of North channel and 16 feet on bar of 
Southwest channel. At high water, with 
good tide, 20 feet can be carried up the bay 
to the Port Tampa Railroad pier, and about 
10 feet into Hillsboro bay. There are 15 feet 
of water alongside the St Petersburg Rail- 
road wharf. The town of Tampa is situated 
at the head of Hillsboro bay, and is distant 
about 25 miles in a straight line from North 
channel entrance. 


Pensacola Bay, Florida. 


' Rise and fall of tide: mean 1 ft., max. 1% ft., 
min. 4 ft. 


Depth in main channel on outer bar, 22 
feet at mean low water; in main channel on 
inner bar 20% to 21 ft. (Survey by United 
States engineers in 1890.) Eleven feet can 
be carried through Swash channel. There is 
22 feet at mean low water alongside the 
wharves. Anchorage off the navy yard in 
5% fathoms. Five fathoms can be carried 
up the bay to Pensacola; anchorage off Pen- 
sacola in 3% fathoms. The distance in a 
straight line from centre of city to middle of 
entrance between Fort Pickens and Fort 
McRae ruins is about 7 miles. 

About 7 or 7% feet can be carried up to 
Bellevue into Escambia bay and the same 
draft can be carried inside Escribano point 
in East bay. 


Mobile Bay, Alabama. 


Rise and fall of tide: mean about 1.2 ft., 
max. 1.6 ft., min. 0.8 ft. 


Twenty-two to 23 feet on bar of main 
channel at mean low water. The Swash 
channel and Gut are not used. A dredged 
channel of about 19 feet depth leads from 
the Lower Fleet through the bay up to the 
wharves of Mobile. The distance from the 
city to outer bar is about 33 miles. There is 
about 4% feet of water over Blakely river 
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bar, and about the same amount on the bar 
of the easterly channel into Apalachee river. 
About 18% feet can be carried into the Mo- 
bile river, and about 4 feet into Dog river. 
Above the point at which Spanish river 
branches off the Mobile river deepens and 
becomes navigable for larger draft vessels. 
The middle channel into Pelican bay is not 
used. 


DIFFERENCE OF TIME 
BETWEEN GREENWICH AND THE 
FOLLOWING. PLACES 


({ Fast, s Slow.) 


: H. M. Ss. 
CTT Sane a 2 Si. eS ON 2a 
Barbadoes..... a UR ie pear Se be 
Co! in BE pies Webs SEPA LAA Sad 
Re crn cc Sars wee vine foarte S208 O 
Me. ge ke ce kg kw RRO hg ALY bent: 
emiarartinople) i. se ee tT ct -755.. 40 
PeMIECON, JAMAICA. oc eve ees SE eS ary Be 
TE er Wes iS ao he eed 
MM ER ae ore Se eee SAS 5 ae O 
ho SS gS rs a ee ee py 
MePHerTATICISCO, ss veo vcoev Pe Sea Oatag 
RapApOree see Saves ee ie. OF 6 SOx O 
MME CIGN Aes tis sees Sow S29 
OE ae a SO Oa 

STOW AGE. 


ONE TON of a ship is 42 cubic feet or 3°476 feet each way. 
COAL.—The average space required for a ton (2,240 lbs.) of 
coal is about 40% cubic feet. The Admiralty allowance for 
2,700 lbs. of coal is 48 cubic foot, Scotch coal is more bulky than 
Weish coal in about the proportion of 42 to 4o cubic feet. 
WATER (Fresh)— 
1 cubic foot—o279 ton=62'29 lbs. =6"2321 gallons. 
t gallon=oo45 ton=t10’000 Ibs =*16044 cubic feet. 
1 ton=35'yos cubic feet—2,240 lbs. =223'76 gallons. 
N.B.—Fresh water is usually calculated at °36 cubic feet to the 
ton and 62'25 lbs. to the cubic foot; salt water at 35 cubic feet 
to the ton and 64 lbs. to the cubic foot. 
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TABLE OF DISTANCES. 
From Baltimore, Md., U. S. A., to— 


Charleston; 8.0.) U.- 8. tita.c en cena 550 
Habais. Cuba tries eens’ eee "sca RO 
Newity OFKUN: Yo.° US AO awe 404 
Philadelphia; Pa.,2U; Ss Adis oa eae 355 
Savannah, Ga.” U.: 8) Anat. scene vee 620 
From Barbados, West Indies, to— 
Liverpool, England \~.. 5... ses os. se0n 3,705 
New-York. N.Y SO RSS A ieee ee 1,829 
From Boston, Mass., U. S. A., to— 
Bermugaae Vieiands ans: vc es ae ee 696 
Charleston s 2. oU ssc bt. Actas ecinti See 849 
Charlottetown, Prince Edward Island. 627 
HMelras “NOVA sSCOULR A. cveteiksk cin cate 383 
Koy” West, Piast Ucn vALy ose 1,348 
Liverpool, Wngland <> occ wa. wee 2,872 
Montauk Point, N. Y., U. S. A. (Fort 
Pond “Bay ke “cae we le ea ec aes ee 187 
Newport: News, Va..U. Gr Gane 515 
Newt ork, Nia. ents. es cence eee 300 
Philadeiphia, “Pa... U.S.A; «sistas 477 
Ponce, -Porto.-RiGO iii Oe eee 1,550 
Portiand, “Me;; Uc SA else ee eee 111 
Rio de Janeiro; Brazil vi ses. css eke 4,748 
St. Thomas, West Indies............. 1,516 
santiaro ude “Guba. o.7<.. -vier ee eee 1,530 
Savannanh.,-.Ga).:U. Sie ier, ch tine ete eee 919 
From Bombay, India, to— 

Cape Town, South Africa............ 4,610 
From Buenos Ayres, Argentina, to— 
New-York; oN.) <9: Uae ta a ae eee 5,863 
From Callao, Peru, to— 
Honolulu, Hawaiian Islands.......... 5,147 
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San Francisco Cal., U. S. A...... re te, ULe 


PMPIELEDOCIOLY ISlANGS... 6.52 8 oe ee os 4,205 
From Cape Town, South Africa, to— 
minoa pay, south Africas: oe se. 3 68 890 
RMT RO POTL LANIG So a o!d spa ois aivcote. os 6 eis 6,161 
UIE TR TREN a Pte, sig cod, Skis Se atai's su Biol> © 2.270 
Melbourne, Victoria, Australia....... 6,030 
Montevideo,, Uruguay ....... ckscens 3,615 

New York, N. Y., U. S. A., via St. Vin- 

UG a a es ge Pere Se a we 6,815 
co US USES Wie 1 Ee Ys ee a 1,632 
Sunda Strait, Anjer, Java............ 5,040 

From Cienfuegos, Cuba, to— 
meeeereetny Pex) Us. AS 6 inc ee letene ce ww 967 
OME APO DEL 52: ols o sece sop 0 olelert'e tei 482 
Sy Ld ESR LCI Pag Rapa ae ea 510 
Pre rieans.§ Lid), U.. Si5As sia tee re 851 
eg Poe ead Ray Fe Calc Jam & 0 eee 528 
SPEGILOVAL, JAMAICA.) 0b eee ee se 327 
St. Thomas, West Indies............ 958 
Manteo OMINeO, Haiti: . 6 $2 Pes i 720 

From Charleston, S. C., U. S. A., to— 
SPITE A SA BIDNOS Sich cs eodka pte hivtdiece as Bars 816 
UMIIREFASUSIRED Ese cy gc me alratelgha-w ‘ote 6 koe Pest wee 642 
PT ee NOV COLE ss disc 6 gs cite oo te 1,077 
Peeemeery Get. Tl Us S.A. yee eee ee 598 
en OT ea Vo.) Us as Acca ons aten oe 629 
te IAPs. Us.) Acie ce eee eke = 594 
Ponce, Porto Rico (from city)........ 1,164 
LT EET e US Pag AN owen ei cia siniets vere% 901 
St. Thomas, West Indies........ Secrest Baa” | 
Meera ett, OTTO TACO cs ie. eo woe ees 1,142 
Meee OG ACIDE. ke aks ke cp es ck ws 940 
eee SLL ne Crh, Uy ete, AN ss oe dicts 0 ele ches 88 

From Charlottetown, Prince Edward 

Island, to— 

Berea NOVE 4 COLD 5 deiic's 5», 00 5.0 10 whe 273 
meer COCKS ING =3Y x0) Un arch s, waiaci « whereuwlacs 828 
eeperaaeroni de Ay Us. Ss Ass obo eee nae 982 
MEAG MOST UF Bs TALL seals tenis vote es 575 

From Colombo, Ceylon, to— 
CATT Gag 0G 6 0 Se ie ee Ree a 1,220 


Mauritius, Port. (Louis: *s.tc). (eee 2,090 


Rangoon, Burma?) ..40 ss en. ee ee 1,200 
Singapore, Straits Settlement..... Pe ype 
From Colon (Aspinwall), Colombia, to— 
Galveston; Tex,-U;..S:-At ea eee 1,481 
Key West, -Fia., U2 S. Acs 20 tee 1,086 
Liverpool; -Hngland> .:2.4 inn. eee 4,720 
New .Orleans, La.,. U. Si Ae soaks 1,380 
New ‘York, iN. “Y:, (Uv SS. Asis. eens 13981 
Port-au-Prince, Haiti; v.46 5: 770 
Port: Royal) Jamaica: ©. -.5 seca eee 546 


Port of Spain, Trinidad, vest Indies.. 1,137 
From Curacoa, West Indies, to— 


Cape. Haltién:  Haitt.. i... 7e2. cee 698 
Galveston; Tex; Us SS? A. 92-2.) se ee ure 1,805 
Hampton’ Roads, Va, U.S. Agee in 1,618 
Key. West, Bla: Ul Ss As 5 eee ee ise 
New-York: IN; AY 3 sO. Gene ae eee 1,807 
Port-Royal, samaick.e.... oe ae ee 580 
From Demerara (Georgetown), British 
Guiana, to— 
Bermuda-Islands*\.:.4 353s. ea eee 1,724 
Habana, Cubarss. ois ca anes eee 1,869 
Halifax; Nova Scotia: ...¢.0e0 oat 2,279 
Key West; Fila., -U3-S. (Avil. .6ee. eee 1,797 
New “York, (N2cY.* U2,8:-Ar leo 2,209 
Philadelphia, “Pa, U; 8. Ase ioe 2,225 
St. Thomas, West Indies............. 802 
From Galveston, Tex., U. S. A., to— 
Habana, ‘Cuba. fate wc.. aie sees ee 770 
Key Wests Fla, Us Sick >. a ees eee 755 
Matagorda: Tex2-U 8: AS eee eee 134 
New: Orleans; Lai: (U.S. Ae eee 390 
Port-au Princes Malti? <<. 242 1,392 
Port-Royal, Jamaica ---1 2.2.4 1.228 
Port of Spain, Trinidad, West Indies.. 2,202 
St. Thomas, West*Indlesi. 2. os bes ue 1,772 
From Gibraltar to— 
Bermuda islanddvecu2 See eecnee eee 2,880 
Funchal, Madeira” . enc cise darcce 618 


Pemernools fNsiand.:. sot est sce oe 1,283 


Bier y GLCULE: wee ee ea a oe Pee terete 980 
Mere EO PRTANCOM oc. ois cc cicne oace es wee 690 
eT OPIN. YU. Se AN oc is bees 3,207 
Sue tnomas,. West Indies. :....00...00 66. 3,304 


From Guam (San Luis D’Apra), Ladrone 
Islands, to— 


ERE OSE SODA hak stds cua ade ek ss 1,734 
Honolulu, Hawaiian Islands........... 3,337 
Meee RrMATE Ree MITA as oats. cco wie deecelace's's 1,823 
- Marquesas Island, Nukuhiva......... 4,695 
Manila, Philippine Islands, via north 
RETIN TENET Fon fs <y nats ailata WEL aia week bin eieto 1,750 
Melbourne, Victoria, Australia........ 3,568 
Norfolk, Va., U. S. A., Suez Canal and 
Sunda Strait Be ets he area te eR GA 13,109 
Norfolk, Va., U. S. A., Magellan Strait.16,228 
Panama, Colombia lipo pcarsey ree eager 7,982 
pene rancisco, Cal.vU. 8S. A.swee cee. te 5,054 
Tahiti, Society Islands Nh as darty rik ara a 4,336 
MTEC TIY SLO TTIG. \-alevets, 552 stecte ee che e's 8,502 
MECIIURIYESES SAD AIL cis elec ave Shakes att os at 1,342 
From. Habana, Cuba, to— 
0 Den ly ES: Wa uo ea 1,141 
meerester ne aSS, U.S iA sriicts 5 4 ie ade ce 5. ale “eh 8 1,392 
mrmrreston, $i C.; Us: 8S. As iia cde es 642 
Param NOVA: SCOUa. voice crmes owt 1,612 
Seavey est. Wla.;.U. S. Av. cece ls iene 90 
rms er U5, GALS, 5 Sic Shek Loseioiste’s 553 
Pewnreans. a... Us: Si Ak eicist seve 600 
Sem ri, IN. ¥ Uo SoA ed haven wks 1,196 
ren Fas, «Ui. atl cosy octane oa e"e 512 
Sto ELOVAl, JAMAICH «2665040 soe cc's ee - 740 
Se cerniae Paoli Av owe axa ees ne iy! 
St. Thomas, West Indies............. 1,019 
pemensiristr. Chie Ui Sa, Alcea © bx ces 613 
From Halifax, Nova Scotia, to— 
Pere? LRIATIOS? ooo occas Wwe k in care eats 758 
mew est, Wig. Us S..Aucie ue sect a. 1,568 
Newport News, Va., U.S. A.......... 719 
Peete. OPK IN, YU, Sock Sobor sa oe 581 
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Philadelphia, Pa., U. S. A. iG ol glow eet 735 


Portland, Me., U. S. AS. is td a wheat 343 
Rio de Janeiro, Brazilssc2. cee eee 5,253 
St. Thomas, West Indies ..o7...0. fae 1,613 
Savannan,: Ga. U.S. As oe ee ee ee 1,147 
From Hongkong, China, to— 
Canton, China 5. ise as sce a ee eee 78 
Honolulu, Hawaiian Islands.......... 4,917. 
Manila, Philippine Islands............ 628 
Marquesas Islands, Nukuhiva, Anna ' 
BLaris: BAY. i. cue a tt eee 6,476 
paicon; Cochin (Chinar.:.. yuu. ee 910 
shanghai; China “2... 2. sack eee 859 
Singapore, Straits Settlements........ 1,440 
Tahiti,Soctety, islands. ....-2 eee 6,137 
Viadivostok, ‘Siberiac..2. . 2. eee 1,661 
Yokohamas-Japans. io. stows cay eee 1,590 
Via Shanghai, Nagasaki, Kobe, and 
Triad Gisele ik wih co en ee Cee 2,044 
From Honolulu, Hawaiian Islands, to— 
Acapulco, MexXICD: . i.2.62 ole ween 3,310 
Manila, Philippine Islands, via north 
end’ of Luton eas aiecas to aa 4,868 
Via San Bernardino Strait.:........ 4,755 
Manila, Philippine Islands, via Guam 
dnd Cape Hngand:. 2% Cr. wun uke 5,858 
Marquesas Island, Nukuhiva, Anna 
Marta "Bay +ck i203 vite fee eee 2,092 
Melbourne, Victoria, Australia........ 4,940 


New Orleans, La., U. S. A., via Panama 6,085 
New York, N. Y., U. S. A., via Panama. 6,686 


Panama, -Colombia(s<5 2%). Gicstheaae 4,665 
Pago Pago, Samoan Islands........... 2,263 
San Francisco, Calo U. S2AqV iw. aes 2,100 
Sydney, New South Wales, Australia... 4,424 
Tahiti; Society Islands 3.) 2oc4)s ewes 2,389 
Yokohama; Japan. >. 4..1snss eee 8,400 
From Key West, Fla., U. S. A., to— 
Apalachicola, Fla, U.S/A. sv.<mess ete 357 
Bermuda Islands), 2... 4 eeu ee eee 1,090 
Baracoa; ‘Cuba: cas. +6 bee were 480 
Mobile, Ala. U.S. A. 27.54. ue ya 512 


Newport News, Va., U.S. A.......... 923 


New. Orleans; La: U.S. A............ 567 
Pome t ork, N.Y. U.S.A. ... iv. ee ee 1,171 
DEMIR GADD. os i hick ee ioe ede oes 345 
Pensacoia,-Wla.-U.:§. Ai... .cinc: Odoeicats 459 
Ree eE OFLO: FRICO)s is). Fk wots eke din oe LOBT 
Mee Oe UL AS eid) ck eee 1,400 
borteaye erince, Haiti... oes vekecs ck 657 
Pore tOyal,. JAMAalCa. ss. oc. eels cc eee 758 


Port of Spain, Trinidad, West Indies.. 1,485 — 
Santiago de Cuba, via Windward Pas- 


cy ec Re Se oe Oe aa eee Sea ean Bre 626 
Banco Domingo, Haiti-. 6... eek 984 
Meee Nah GA: a Wis: Ss 2A-s aid or oo tee 569 

From La Guaira, Venezuela, to— 
New Orleans, La., U.S. A...2........ 1,846 
Port au Prince, Haiti.......... tion Lk 803 
born moyal, Jamaica... . ooo. ones kk 726 
Port of Spain, Trinidad, West Indies.. 324 
Bie pnomas; West Indies... 3.026.204: 434 

From Liverpool, England, to— 
Barbadoes, West Indies.............. 3,705 

Manila, Philippine Islands., via Suez, 
‘Colombo and Singapore............ 9,653 
meer Ork,oN,. Y... Uy S.A ss. 3,053 
Port Nelson, Hudson Bay, Canada.... 3,000 
Shanghai, China, via Panama......... 13,746 

Vladivostok, Russia, via Suez, Colom- 
bo, and Singapore........... ers eate SS 11,297 

From London, England, to— 
Peer OW AITICR oo. i ac hes bee don 6,161 
EOP LU EO cs bk k See gts wea 1,062 
Southampton, England............... 212 
miet erorspurs, Russia... ics. ook ce, 1,460 
From Madras, India, to— 
os SST ss BI: Sg Ae Ri be ee Pe ee Ut 750 
Penang, Malay Peninsula............. 1,280 
BEENGOTIg EITM ohio os ee oot oe ela 999 
From Manila, Philippine Islands, to— 

Bremen, Germany, via Suez.......... 10,076 
Derm 2] JADED so aa ete ns whee ok 1,315 


New York, N. Y., U. S. A., via Nica- 


PALMS “5Ps. oe sob 6 ah ae ee Fe ee 11,082 
New York, N. Y., U. S. A., via Suez 

Canal, Colombo, and Singapore..... 11,600 
San. Francisco, Cal. U. S. A., - via 

Honolulu and north end Luzon...... 6,968 


Seattle, Wash., U. S. A., via Honolulu, 
Guam, and San Bernardino Strait.. 7,253 


phaneiai;, (ONING.). 0c tae eo. ean ee 1,235 
Southampton, England, via Suez...... 9,536 
Takw Morts. Ching 7294.0 oaks «ae 1,750 
Viadivostok; ‘Siberian: 32.46 hee 1,917 


Yokohama, Japan, via Hongkong, 
Nagasaki, Shanghai, Kobe and In- 


land. S68 535 Pera he se eee eee 2,672 
From Mauritius to— 

Boinbay,> Indias ag a3 oss tre oe bee 2,530 

Calcutta, India s/).); 4c lee ie Ree 3,210 

Sunda Strait, Anjer, Java............ 2,950 


From Melbourne, Victoria, Australia, to— 
Sydney, New South Wales, Australia... 575 


Taniti:.Soctety islands... so. 73 nee 3,682 
Wellington, New Zealand............ 1,488 
From Mobile, Alabama, U. S. A., to— 
New Orleans; las’ U.S.A... eae ee 2h 
Pensacola“ is? -U.cS5 At: atl ee eee 77 
Port-Royal; JanmiaiCats 9 is see 1,099 
Port of Spain, Trinidad, West Indies... 1,997 
St. Thomas, West Indies.............. 1,552 
From Montevideo, Uruguay to— 
New: YorkoNcu¥s: U.S: Aves od ae ee 5,763 
Philadelphia; (Pa. U.S.A cee 5,818 
Port Stanley, Falkland Islands........ 1,000 
Punta Arenas (Sandy Point), Chile... 1,312 
Rio de. Janeiro,. Bragit....2% <cias weaee 1,056 
St. Thomas, West Indies.*.:.......... 4,541 


Southampton, England, via Rio de Ja- 
neiro, Pernambuco, St. Vincent, 


Funchal tic is.s.axtecs ee a eee eee 6,145 

’ From Monterey, Cal., U. S. A., to— 
pan. Diego,-Cal.,: Urinals en eee 376 
pan Mrancisco;:Oal, U.. S.-Aggye. eee 90 
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From New Orleans, La., U. S. A., to— 


ipamertaitien, ani...) 0.0.6... tk 1,189 
etree ta NAR, UN, Sa Ac dieceic wo ies be 229 
Perreau Trince, Haiti; >} & 6. i ee 8 1,215 
Pee TOVal, ag AMAICH. 302 eo cc ee hee ee 1,112 


Port of Spain, Trinidad, West Indies.. 2,050 
San Francisco, Cal., U. S. A., via Pana- 


MR oe lait Seg ee adi wea es 4,697 
Pee ectls? POTCO. LLCO si..c oie vis vocals 1,539 
MMNMER EEE Us eA Nes 6 eos owe ware 478 

From Newport News, Va., U. S. A., to— 
> teri ite Fee (54 Fa Va 0 le eae 633 
ME OE RSMO Y 1S, os Ass) 4 iotin'c earache 281 
mauadeipnia, Pa. U. SicAi cesceia.. 229 
Meme Ate TOU. $9. nen eh a eine tore 567 

From New York, N. Y., U. S. A., to— 
parpados, West: Indies... . 6.4 csc dee, 1,829 
SUEEEMIO IBIS DOS, 5 raw oe doe Goa soaierea ees 676 
eave Azores: Islands. 5. 0.020 22. ee oe 2,098 
Montauk Point, N. Y., U. S. A. (Fort 

MIAME EREL WiFi ci cls oct ce a Ce Eee eos kee abet 110 
Meemiertet IC DT aAZll*, haw etek ee 3,696 
Pellaceiphia, Pa., U.S. Assi ows cas fe A 
Ponce, Porto Rico (from Battery)..... 1,463 
Smee Ves) U.S: Awad. ati views po 362 


Port Castries, St. Lucia, West Indies. 1,746 
Port of Spain, Trinidad, West Indies, 


Piao irein: Passage sc aewies eam be 1,949 
Port of Spain, Trinidad, West Indies, 
MEAL ALLOG cs can eer ale hie ec ohio 2,041 
Punta Arenas (Sandy Point), Chile... 6,390 
Sareenstown,; Ireland... ... (65.0). .cc steele 2,934 
See ate Janeiro, Brazil ads sx os wv Gwe ss 4,778 © 
St..Thomas, West Indies............. 1,428 
San Francisco, Cal., U. S. A., via Pana- 
EIEN G88 501 W's dvse cue WS ereivn ate we gle este 5,294 
San Francisco, Cal., U. S. A., via Cape 
RTRMNE, RCA. ny, ccuta coe Gee OR « GENS ot ose 16,000 
San Juan, Porto Rico (from Battery).. 1,407 
Bee Ode. Cuba. i. otek ee eee 1,355 
Shanghai, China, via Panama, Apia and 
MURAI ATL ON 2, calc Stn trig Dit he gt yak aw atata ..-12,558 


Viadivostok, Siberia, via Nicaragua 


and Honolult®™...2.% [Geta eee 10,197 
From Panama, Columbia, to— 
San Francisco, Cal.) U: S:-A.. ... oe 3,277 
Santa Barbara, Cal., U. S. A.......3; 3,038 
Tahiti, Society. Islands......< 15 =. eee 4,530 
From Pernambuco, Brazil, to— 
Barbados, West Indies: ...:.... “.: sue 
Portland, -Mé.° U.S). As Sse 3,701 
Rio de Janeiro, -Brazili,. 22.2204 es eee 1,100 
St: Thomas; West. ndi6és...c.< 52. ase 2,469 
Savannah, Ga. US. A.c..- see 3,660 
From Philadelphia, Pa., U. S. A., to— 
Bermuda, Islands 22)4 05 sie. ot a ee 729 
Portland: Mée..cUscSiAS i: seen 529 
Rio.de' Janeiro; "Brazil. .t.20>. 2.92 eee 4,828 
St. Thomas, West Indies............. 1,437 © 
Santiago de -Cuba:.<.7.h.. dees eee 1,321 
Savannah, Ga. U.S.A, i... to eee 664 
From Port Castries, St. Lucia, to— 
Apalachicola, Fla.,.U2S. Av... Av ries an 1,717 
Bermuda: Islands 3% 92.4, 2. ieee 1,134 
Cape Haitien;..Haitit ss... 2455 vee 760 
Pointe a Pitre, Guadeloupe, W. Indies. 145 
Port'aw Printe,-Haltinn oat. 7 eee een 947 
Port ;-Royal;. Jamaica. ..5 3c... eee ee 927 
Port of Spain, Trinidad, West Indies.. 218 
Puerto Cabello, Venezuela............ 462 
Rio de Janeiro; Brazil, te eo eee 3,237 
St;. Thomas; West: Indies... ee 346 
Santo. Domingo, -Haitil )4 inn) sive 571 
Savannah; Ga; Us SoA Se ae 1,566 
From Port au Prince, Haiti, to— 

Apalachicola,-Fla.; US. As«. sh. swe 1,007 
Cape ‘Haitien,, Hattio.. occ. «asc 205 
Pointe a Pitre, Guadeloupe, W. Indies. 884 
Port. Royal; Jamaica... sls. bv an eee 268 
Port of Spain, Trinidad, West Indies.. 1,065 
St. Thomas, West Indies............. 630 


Too 


From Port Royal, Jamaica (Anchorage), to— 


Sempomrieitien, Haitiss. o 6... ss. e es cas 316 
PEUReELE RT OAC AIAN © oie 65:0 01d c,d '0ie o's eo 4,200 
Pointe a Pitre, Guadeloupe, W. Indies. 897 
Port of Spain, Trinidad, West Indies... 990 


St. Thomas, West Indies.............. 684 
RTE FET CSTL IN alo" a's: ob Gaede w Chea lee oe cca's 169 
From Port Townsend, Wash., U.S. A., to— 
pares rancieco, Cal; U.S.A cocks oe 775 
Ho cok OR 61 Eh Seg 5,625 
SS ATES BY Pec ek 5S ciate ats o's iter CE eh 732 
MIRTIETVGr ADGTL yc ccce a dee cee een d 4,240 
From Quebec, Canada, to— 
oy SEE ESS TTL N 1 Ue Ean 1,505 
Masece Janeiro, Brazil... 0. os ss . 5,258 
St. Thomas, West Indies............. 2,340 
a OR TG FI BG a - Ee 1,978 

From Rio de Janeiro Brazil, to— 
Hampton Roads, Va., U. S.A......... 4,658 
USSU ETE 0 0s 2,131 
INNS SAE ie cons a act «bw os Oe 212 
SC GE RT 0 RE Ra 4,742 


From San Francisco, Cal., U. S. A., to— 
Marquesas Islands, Nukuhiva, Anna 


SMS LG ire. So ied os kA ee be 2,988 
MEU A SiS ELDRTY . S.0 so ois Sa as acv ovolsie see ee 5,270 
New Hebrides, Phillip Bay........... 5,073 
Noumea, New Caledonia............. 5,420 
Raratonga, Hervey Islands........... 4,117 
San Jose de Guatemala............... 2,446 


Sydney, New South Wales, Australia, 
via Honolulu, Pago Pago, Auckland. 7,233 


‘aniti, Society Islands........6.....5.. 3,658 
memes. (Dutch Hbr,) co... 2 ck ess 2,035 
Peemniamea Japan?) iether eee es 4,536 
From St. Helena Island to— 
Barbados, West Indies............... 3,641 


From St. Thomas, West Indies, to— 
Barbados, West Indies............... 446 


Tor 


Bermuda Islands .................... 853 


Newport News, Va., U. S. A.......... 1,287 
Savannah, Ga., U. ‘SeécANcers ss see ee 1,212 
From San Juan, Porto Rico, to— 
Bermuda ‘Islands 30%. 1c. fos Pee ee 836 
Newport News, Va., U. S. A.......... 1,279 
Ponce, ‘Porto Ricd...45' ae pee 141 

From Shanghai, China, to— 
Yokohama, Japan, Outside............ 1,050 
Inland \Se8i4 a.-.s4nwiesnee/ae ee ee 1,130 


Via Nagasaki, Kobe and Inland Sea. 1,185 
From Singapore, Straits Settlements, to— 


Yokohama, JADA S252. euacee. eee 2,956 

From Sydney, Australia, to— ; 
Tahiti; Society Islands2+. ¢iceets oaeee 3,300 
Unalaska (Dutch Hbr.) 7.2... 0. Cre. 5,743 
Wellington, New Zealand ........... 1,280 


From Tacoma, Wash., U. S. A., to— 
Bremerton Naval Station, Wash., 


Ua St Peas ica antes ake pee ee 26 
Seattle; Wash: U.S. Ales eee 24 
From Unalaska (Dutch Harbor), Aleutian 

Islands, to— 

Cape-Nome,; Alaskaiwit.. cits eee 655 
Y okohania.-Japan=ncco 5) ose eee 2,546 
Yukon, Alaskae oc eis eae eee 578 

From Valparaiso, Chile, to— 
Noumea, New Caledonia............. 6,138 
Tahiti, Society Aslandei.. sca wee ee 4,249 

From Vladivostok, Siberia, to— 
Yokohama; -[apans sas csc wp eee 957 


From Yokohama, Japan, to— 


Hakodate, JADAD co. an >.0 oe an cise ee 546 
Vancouver, British Columbia......... 4,300 


RISH AND FALI OF TIDES. 


UNITED STATES. : 
Spring Rise, 


PLACES cet 

SOREN Fs Cee dis cd pei cor eecienl one eats os SO 
Annapolis, “Ma Peseta nail aiacernl estos vies y eee Ha witb Io 
RU ISTCRISDCMIVEC MES | Sao he cic, cass by aga elciee ete veh ohee 1.0 
Barnepat inlet, No... .. 5. us Sy Pee ee Cee 2.3 
Boston, Mass. (City) ieee Walsieg acie cuticle kicks 11.0 
Block Island, ee 8 Cr eae ae SSA AOD aaa cornce 3.0 
SeAUMOLE TN: Gree oa. eee 8 ee Matas 3.0 
Bridgeport, REMMAS. oC ytiein » «'e a bee's Sahn oe als sidinale de ae 6.9 
TRIBE CMUMESL Gy avert s')acleiysinit ds bate: weer wha w vigiewe aces 9.0 
SSS Sa SA ae 5.0 
Cold S ane POL AINE) Cutt Altace atoit ce oes 5.0 
Cape y, N.J Bese ctust tes ete ite Reheat caine ats ee 5.0 
Cape May Landing, N. tee Ree He ie eR its Stereo 4.8 
BRRTSCUAR HT AIIASS Deng tn A sols odo) cpa c'ahe.ob-dcperela sabe’ Iro 
Cape Charles, sie Ra erate ne ere Bee 28 
Cape Cod, Mass......... PRO iran wane eae ae 6.0 
Cape Henry, Nal eee Tres Pocecceb top ete. 4-0 
BPMN GIO PEM ICL sa. cute > geoiais <'s-eys Via. el sn dlew use isis 4.0 
MEPURES ER ALOR AS oN Geter os oicense, ckrois 0, @ aie ats eie Slate slots 50 
Cape Fear, N. at ne a Porte Se DAS ceed A hese 45 
PREVA vanes fo noc ce ep nbstessievectiese m5 
STC ASTICH NAG Sete ae oe he cans Coe ee Hoge kae Oe 2.8 
EMRE Cgc cic aileip witb aha a «See's meme ede er nae ate 28 
MPEIRE I LITINGSLLVLAGS ectore a's aie vin wie'ele cin.) aysie «6 eleteethieis.fye 36 
1 Sys TERS Oya EARS tee ge Aa AIP gn A AR 83 
Bela ARE (DICAK WALES). igo Sco lois visiere.s sie cietae ee els 5 ars 
Bboy is bt, HOUSE, Gas da oe cous co's cio uric eesiey oot 65 
2 AG Se are Sine te ates 18.2 
Pca Ol te NG Iron deo coee ne nocctoay ots outs ares 5.0 
Edgartown, CTS RN aac es Sele aR CR 2.0 
MEMOTUCD LAPIN DGS. Pours indy siak tao cp do cas ve dy ehoisfe 6.0 
eee CsOMIe atte ac an elas ce cee clea eh ete 6.0 
Fire Island LE Ear eee een Sasa cae he eee oh ae 2.1 
BRPMCESECUS IVIASS, “ay:o8 p's sda ban cate Rigi ia owe eles aces oe go 
Beare PE Myre, kao eais silertvatree ner ca tat cleo’ anced 4.0 
BAR LCHC IWIASS. ri ais Ga eihard Wate c ciao eo bos RR 7.0 
Greenwich, R. I..... aaa enema yea Sek ntact alti aioe d 46 
Halletts Cove, L.I..... ivahiatle tists Taroiot ween oiee 5.3 
Bratieras itiletowN Gs) i ek cess nme ce heen th' es rae 2.0 
PIBVeIEeCSTACE, NIG 9; os oig ie’ hid dinia Va ate oe ea SUS 1.0 
CHES TETRA) GEMS soo RR eres et Migubten: deep ors 50 
Rares, 4 Ole. NidSS ss rcs chk iba aenne ye 2.0 
BRON NS Yee. ying ewe chats oa kewste ess 50 
EMTS EOL ASS:. OO, aa ity vieleeiclae siete 6 Galena ore an bad 33 
Indian Key, Fla........, LER Cae ee Pare 1.0 


Kennebec, Me.... ......... Je takes ae ae Sa eset cy 
Keyporto N2jece nics taeaen eee imens a atateleteares 
Key: Westy lavai 22 2 c6 ce eatmere Ve auacmane caten 


Little Egg Harbor, N.J......... apauesied i.ale Wouvie's 
Little Gull Island, L. Ts. 0.. se cc re do clsot ee cnesens 
Louisburg Ny Baa. thas ne uns vote aetna ye 
leyan Harbors Mass nove ce sc meeenee be aticsie tes 


Machias; Mer. ncekt coc cantacees hels ce oe an melaione 
Marblehead; Massiissirsaieitiye cs halt naivicteltintalen Sctadae 
Montank Points. 2... .+ac% Kedansticaie sp nvdieisteets a6 mpieren 


Navy Yard, Brooklyn......... me Creior insiese 
Nantucket; Massi voces secs eee Gaiaees baieta carole 
Nahant; Mass ssh be sce st secon s epee ataaren a antennal 
Newark: Bayes iiss = pecan ee eage ee ees 
New Bedford; Mass Z.wee. .\cce eden cemsaekinceiee 
Newbury port; :(MaSSirz..: sis preiscle oe te a's lib Selaleels clalavahe 
Newport, RL stake as oa 2 deds eae ces commen ° 
New London; Gonny ..3, i b.cns 2a sacteleaas’ amas sae 
New Haven, Conn.....,. taal eke koe etae Piet 
Norfolk Navy Yard, Va...... Seika sad cit a eam ale 


Old:Point Gomfort< >see tic ew ee ss ties ee ete ee 


Passamaquoddy R., N. B.......... «.. iin Gree waus 
Penobscot River, Mens. cwsiiee. + schist sie smienisionns 
Pensacola.) Flags ip tavcse hac set Sie aiew ork se ee amen 
PhiladélphiasPa lis ntexn erie e cans tes cekeete re Stee 
Plymouth Massh ci. acts sian ares eases ee 
Portland, j Messe ssa meeeeien cin eele Menaene 
Portsmouth, Nise vs sae dois'e is oe ciedetathlele e'gene Se 
Point-Juaith; Ra To Picaec ss sae earns se stale cone nae ae 
Pont: Lookout OMdi yi. acta wa tapes ace eiclosiet 
Port Royal: Slap dexterds detent bam are Minded a thd 
Providence, R. 1..... PE EA Ie PTI ET oe 
Pulaski (Fort). ...... ta dite 5 fad centnuaieetiakieis tare 


Richmond, Va...... awe we eoheaee POS nea Pet 


San: Francisco, Cal 5.95.42 is Sunes ean pe aaeaae 
Salem )-~Mass..,.52 cs Wa Mae Nens ciate tiale oe des atinata 
Sands Pomt,oN.-¥ 6°73. cde ha dake eat etee deca 
sandy Hoo. NUS ode ae i Piavals vA atren mie alas 
Savannah (Dry Dock) Ga,..... Meg ee es 
mayprook, (Comm oo i. vse duces s «peek sonkalenmtcaee ties 
St. Mark's Pla3 ee Examen ie Ninackoaen 

St. John’s: River; Flac.s..%. 60: reader EE SAe: 
St, Augustine, ‘Bla: 3. .<.62 ae itor ety pt tee 
Stonington; (Conny. ses. sneer ate et BT i wea 


Tarpaulin Cove, Mass... .ciscsecssaee Pere a 
‘Tarrytowny Ns Yioun ies ee eee eines pare icles 
EODDY, TOOK, oo i oawcencns Gea arse eee BE Ue 


Ward's Isiand......... a Ree reer hye poy 
Warretis Ras arce «cite pleu'aa ere a Walaa PER 
Wrotctratlhk ts Dots. cule. wet Se hitas deceiaake tere Se. 
Wilmungion, N.C. ic wonssa taunn wah eis cea Reon = 
Williamsburgh; Vail... soon. ee ads greta ole EES EY 
Woods Hole, Maas: /.N.Side 03.245 <2 Ger ca ste eaen 


ENGLAND AND WALES, 


Spring Rise 
PLACES. Beat: 
Aberystwyth latest AER GAO HC DEPORT EEOCT Pout 13% 
PMG CELTS II CM OCLLY ins se tpcie orots cides events ss ahs 
Air Point, River Dee, lee cc: SRSOU Onan GONE AUS 25 
Aldborough ESAs enh MEN wise aparetrce totes oiovelsaie is ste alors e's 8 
Alderney .. Foy ERIS ee EOE 17 
Ann’s, St., ‘Light, Maeda ees 24 
Ayr Point, Bageats Mane ccc +. oes oss Fic 20 
“EET LUM y 63, ge ge 17 
a SS ee ear eae Syke 31% 
Con SCT: yo BE el aN dey eR a 19 
BOAO a sa Siats casa viveun'e, coseswoas Pomel ae 
RE Shae seh oicrs oknik + ois oa.ans vipat ¥ euaty ns » 21% 
Berwick Bar, 9 feet less than Shields............... 15 
‘uleainal” 25 Soren ter atts  Niar es aia Pe mR eRe 16 
Boston Deep (Sluice). bene Oe Rath ate bas Ae ASS 12 
eg ot oa vite’ sa <armin nav am ete Wee om ri 
Bristol, Cumberland Dock Entrance...,..........- 3144 
CMS RIVE EO Sent oe ng cae tle nae Re ete 16% 
PSUS a ee ae te Cn 16% 
PAE EASTIC POMEL) 2... i, os dere bear se cee cee oie 13 
Cardiff (High Water Spring Tides, 42 feet,.....,... 38 
SEEM fan anne Maat e ve Gicip owcisieis Fie h.sle's 6 ae ae 12% 
PRIMER ONES Aen lai tac yee te Wisin ere cates Ware ace olelnle/ =the 134% 
REHORIIALE NEN Dalst VW AlCS.2 So ceca cies eres ee none ue 26 
AGimstehrch Hants iic)sc. ess caren <I SIO, 5 
ME ate sa he 7A lw Gin'stsrv'nla gree seme se 17% 
Cornwall (Cape)........ MER eh mets east colt 18 
RSEOMICL Cis v.ovis.seeee PE acest Han Weer eee 14% 
Co Vb et 2 AE er ae ee Pye Sa ee 144% 
ee iri sets iordials a ave divas w ccs it's tiny) lasso ries 16 
Marre PS ISIE LOL VIAN 5s ois oc uc 8 68 aivse He tals ep gore st 20% 
SE sai kOe Sia nies 4 us So Damian. oe amas 1834 
ST PIELS = oS ee RI ets a aetien  or nt a aol Pa SBE 15 
See OLE Rein a amiehe, Poole hoe ssicacrced sp aks sis a%s om Sie wrere’e elas 21% 
A SOSRUSE Ta tt 2 oly ea AR SR a A oe 16 
Exmouth Bar, 11 feet less than Shields...... ...... 1244 
RMAC is ee la Sco cin'e stcica os ctain, vette Satna aes : 16 
REA Ma terete so 1_alalsjai otsisibia oa 6 dp ic hess okie ain g ees i6 
MIAN CRU L CAG cis dein overtone te owes atislere on Me 16 
SEIN OOMLD CTT ere fe aieitie(ote tole viele citi ee Casaiovalejerecels 27 
PCS LOD GM ere cre sista rcleis occ aly ow tip visatiovcialh cbs Sie Soe 20 
See aG Oe PNOIU. 5 fare cae ells chve sine s vate ei's peek Acie 10 
CLAMS OUCH. eros ok Sing cid atk claws Caslae® 18 
MNES GUISE cia.s § Sia sare Cie Aowida Svs cae eves ao pulee 24 
BXAMOPED oii ac ns everesaneredseseserccs~ vensae 
Goodwin, back of,.... Mek Ta Pek CREE aS De ae 
Goole, Humber, eee ee ee 13 
MOyaVESCH . oo ccks cece hie ceiiaal elutes mnie Ore Bias cease 17% 
Greenwich ,......... Ae sree Oe a Ee eae 19 
PEIRISCGEL ree ers tte Pes alse sin aaa ks cewe reece ce cies 19} 
Rartanlertioand, Nab. NG sescsacvee ee cance eater 12 
Hartlepool Bar ........ Laima iddeecas has I5 


ENGLAND AND WALES. 
PLACES, 


Harwich, within. ...........0004. peta 
Hastings . Sategtatesats Rsbs acelees Kids Se eudae tans 


Holy Island Harbour........ . 
Holyhead Bayinis cacoesnat eaaaee A 
Bll te, an sa swileen sotwenote s teas 


Ipswich, 9% feet less than Shields....... ececvcenss 


Liverpool Dock.c..csecceen ee seeida'cieee aie s welvnpie 
Lizard Points: fess. casnee dd asioas Pe 
London Docks.,...... dcaiecginal badd Rae aeipaiEe semana 
Loridon Bridge si .ccssien.ots's apmdckle Saas Sues 
Longships ......... Sraiettak srerapeiaia: 3 oreieierete Silarela a/atnione 
Lowestoft Road...... ss. SR, woled ad sisiaiets Mena ae eee 
Lundy Island...... ae a lncld aisle cates eran ere ees E ee 
Lymie Regis.cx5\.s gent awetan ss baeae ee neeann meee 
Lynn Deeps; Long Sand, +i. 5 a2 125 <b> = sen eee 


Madoc Portia): isd cob a tient By can Co beaseamneae 
Maplin“Lights0 3. oe 
Margate Roads.......- 
Mary DORts ase ts elaine 
Milfo rd Haven cir sup ont owe lea en riee aite 
INaDRLig tin. tev eraters siatatancie a rete ota aera state aoe ae 
Naze, SESSEX oor alee tond ate tefuicatele alainetaehetgts ait 
Needles Point, Isle of Wight...... 5 8 Cow mire a eR 
Neweastle* Quay... cjneseccinese ve bala aeotoh eae , 
NEW NAVENC telco tae rik Perputaie cael sveteanal a pean ‘ 

Newport........ S cigiqic.g/Slajacs-cfelepe winis mia. viele hs)atabainiard 
Nofetkight: s34siuesueoweetes sie ata[e\svele/eisial big-ndem ele 


Orfordness, OFF 128 0.'s enc. sctuinig’s upon « 4 a eee 
CUWEXS te es oh cman aaelet’s Ss'aiv ty Bee hie eee alerats 


Peel Harbour (Piet)...000 oes cee sescvisnetee owapeh 


Ce ry 


eee 


Ceeen a dies ~ ov Sa siete a beiaie 


Cee tw ete ee ee ewe eeeees se eeeeeseret se Heese ene 


Pee 
Parabocks Dockyard.-7 it acsss'ele maa ondeetoatceanths 
Penzance; ic aici ic aire ntalaucleteinys «ibrereie ae eait alate d ota er 
Riymouth Breakwater. cies cahes siciansse se sisig nate ais 
Pool Bar, first flood........ i iwaislad chs tence whee 
Portland, Bréeakwaterccioc. acetate waratenens 
oh RACEU IN, ca ataliee gs herr een nen aeere aa nine ate aa 
Portsmouth Dockyard. .... ..... i Pita naad ance - 
us Offing, Spithead......... diet as eee 


ee 


Se SR Berrie mcccces or Suicide rae ete tee el es 
Scarbroy. Pieth sess cn cc aeneaateeae i orutels‘aete ae 
Scilly Island, St Agnes nal eee im gl a alee eae a ance 

ONE USi.5. se raceme eee 
Seaham Harbours. ¢.dieaenws a patie dicta Cale onratahaaee 
SheerviesSi se caches es et eaee (ack: 065) ecb tare honecn Meena seam te 
Shorehari 2xitw. c's. wwrercieiviede rctalchaau stele swan aaa ainee 
Smalls) Lighthouses i0. ocuse Soc « ae ene siesta Fe 
Southampton, ....... eeetvecsess ‘ 


106 


26n Sore ee os 


ENGLAND AND WALES. 


PLAcEs. Lege nas 
SPIUMAG Ss cere cevewreeesvedecces vs Sates ca 
Star Point no loth BAD ORE REE ICO TAC mre es cele lend 15 
TUES TON RC! a is Rae =e a et Sake 
Suaderiand EE Pie es a Usichicaceree nce ete ce ene 14% 
NN Coico PAn Te es Werclaii’e'e ovcicTs cscs cca ale e's an 15 
SaRRea VVUNDICS IPE. cei occcaccceee lecees 27% 
Swin, through Meme east Soe fa ect ae te < nocd ks Seenieie = 
SPREE CISEEMONE 3c csohy! acreve'e S erainie's, tbe es e'bie die oS 8 > 23 
Tees Bar, 8 feet 3 inches less than Shields.......... 15 
NE Brae Cede Van ace siaceu vase sce ve ess deo 13 
Pe Ee Ce ie Ph wa oa'8o 1% a's a e-eieis.cieiw viejere 6, ale 27 
MMEMENER es 55.4 sf 5 va ctanen egress ae naieaen 13% 
MMMIIEIL IATL Sc $s 2c coc 3 oc ccd >icare tete'sanpiee se 1434 
WWElIS-DAlt Sisics acs ss ea Eee ers Oe 18 
PPO MR Te ei sare sake sie. e v's% s.8 ¥en So biachacetens 
EMIS LIAN ata cistatteicvc n b.a)asixiar wating e¥Giee tne wes 7 
WMS ASN DIN MISA Sestrc tn in.c 5 o cic x's @ o)as8,6,0:0's,0 g'eis.e' ae siolatepatetets 15 
Re eRAMON i aoc so cobs ta ee coe edcue eeu 23% 
Piiia ACN PRE igor baa ce a oiiens visiere.csve.cpasle’s ime oe 15 
I rans vices ccc twa c sce ha tance age 15 
ERE Sy spar cinees caves Seka ceeda dene’ 18% 
WwOrkinvtoOn: caccccstecca ve a eet Sa St o's Baten mae 20 
Yarmouth Roads MS ee Miee lakes Gahea tts 6 
Outsiie ss tacnis sera he iaanaene 
Sartori eisic Of WIGKtC), £.5 5 uses one dves teu. oss 7 
COAST OF SCOTLAND, ORKNEYS, ETC. 
PREM LI e fie pei eice ns tie bie W viele G.yis-08 sect ae eine 12 
Alloa, Frith Peorthic $4.2. % coca e ha eect 17% 
Ra LAPIN CaN Siss, o3k, Sea snia ei "010100 la 4,4 foyeietaleco/ala"ere-s 14 
me ATER Nn ore cork Ore 'd.n vie civ" aiare al d's, Si, 0 Wale, 0 Pesos - 10 
Burntisland, Frith of Forth. ;.....5:.%..6. Pentel 164% 
MEE ESE OMG ort cence cineie c nicla Sie cuate'sineys claiaierdie-oree She 9 
See YUL OL aoe aisree e-s'a.0.a%e-o 01s sve. a0 pee et ae a 4 
CTOMIATLY yn. c sie « Rese ecanles Caw er acs e wes anos : 14 
PIR ARE DAME re orsWirenciw isis, 9 $38 oxeicic e's. e Guoupieloate 7als o opaghSe 9 
ETE IEL Oe es oo ea aby’ cia lola ase cle ashe avesdia 9's ee 14% 
Sete crcl t, sa sek abate eevee cw ste ve 11 
PAY NIWOT, soos. sb sdlens Oh eda a Fr Be 5 
RSIABBOW (Socio ene ess saeee pb icate at eo omiare RAS awa kas 9 
Grangemouth ..........seseeccereccececsccncees 
DIRIPBEIEY ccs ce Fing vice S/ee ee eRe ls Mee re we wae 16 
MET ee DON nn eo. Sart oa Sian Pacis ied MMtelan nls ES o% 
Dees seh ikthiv IKESSOCIES . . fe casicce ve sei ss clanee's 12 
DOME OAC Sore ASS roe vitiey a a oes s Miieeie 10 
Bereta TST alec sie'cig p crore ib Biers bi 0ie g FidluTaLe-» ernie 15 G8 10 
roth Te oe eo cctie so Sta Sekis hats Rina Stora oco-oky Ach 16% 
OO ie aa an Re ae eI eer ee patece steeds S 12 
Pentland Birt ese oe y seine etree sicine hace tees ans Save “stele 9 
* Stroma, South Side Sacre Rett: BAEC Oar 1% 
‘s — Swona, East Side..... Be eee cic ro 
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COAST OF SCOTLAND, ORKNEYS, ETC. 


Spring Rise. 
PLACEs. Feet, 
Pentland’Swona; West Side< > oe. 9. scecssck unees Io 
asso Great Skerry, Eest Side c.cp ics vaep ote a 
‘Great Skerry, West Side......... ovisene ee 
Port (Glassow next vie seuules Lote ed wets et Leite Ghee 9 
Scalloway, Shetland?) 05 ive. vevmeseees saskeere 5% 
StonnO Way ira. me his nice eerie cra ehtiareiate ge omerctate “i 13% 
Stromnesss i. we TAs Be cere eak s oeierar aes india bie) 
Sumbure- Head; Shetland # se .ceasict's ¢ eaienae saws 
Tay: Bars co sywca ese plas 233 ooo alk APS 16 
barn Point, Solway * face vudecsaclon ele cle eodeuwar 23 
PNVICKC RY js ty-vaks se ale RONEN treet tise ote niente rains SBR OCK ro 
Werathh¢Cape: 55s, Sten at csfeiss wrna/aie lates Oe pare ee 15% 
COAST OF IRELAND 

PCI OWE Feo cavetaccteceteiele inl lee arere ptelieic oer atat iene 4 
Ballyshannon Bar..........- sock ie tigiele stele, sieie sete eteeala 11% 
Bantry sElarbourigee 0 see fe os ceewe cen Pi veise eae b te) 
Beligst eer. Soa aya otal Gale agate en acon eeeue 9% 
Carlingiord Bates, wa siaes eo waens vee TI Te 14 
Glears) Caper. tcc niclagrcle ce ttalsisia nso olereeia ae ae 9 
Cork Penrose Qua vnc aerate ous etree ore Sasteeiaveleetate 12% 
Dotasiades PA AE GC AEP RCS Sa cane ae Seees 11% 
Donegal EfALBOUL vjcatn 1 sad cide 03 kan, < ese ae eae 11% 
Drochédat Bari x cdacye os aw aenate enn theme eared 11% 
Dublin Bak ey aschn's ot when misira he aaa e a oats 14 
Dundalk sn. ese ele Saas ciated woe ame 13% 
Gal wa yioiisceistetin's, tals cabiaisttntaantde deman tee’ A aplooe 14% 
Howth: Harboursssadessie ose Shonrocewn PAIN 13 
Kingstown «ssi, 2ivw ace de eae ame eas wee Riceaieinn Ir 
Kinsalesorscen noes. chica ete eke Sele Re naiee mine eae 11% 
Londonderry: >7.c> reise. vues alr yap een aan stu 7% 
Lanch'Strangiord ta, cnise ne sans srolqravelaa ales oes awe 14 
Ouicenstowit:; fc sare exccens ass autenes Teeter 11% 
Rathmullen, Lough Swilly ............ee00- cs 12% 
Salteesses iso oes < tai nce Paris Oetie anes SStavrerehs F 
Shannon River, Kilbahaioirss <0) ca ddewv en tne 13 

. "Kilrimh: <0 cove caes aictessia erantetem 14 

ne Foynes Island.,........ naiew ete Sac 15% 

es Mellon: tose carmaois soa ieee ce 18% 

as Lintericle: Wo Autor eeeeiee Stereos 18% 
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Wex ord eeeeew eee eee eae eeet onee 6E4.-@ eeeneeeeeevreevene 5 
Wicklow <sc6- dade gst can ceueen onde bks anid 9 
Youghal: jacisaae sg ove deoiak dee ee $4 nlp Res ae 12% 
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COAST OF FRANCE. 


Spring Rise 
PLACEs. P Feet. 
Alderney Island, West Point ..............20e005- 17 
ee ERR EE AE saie fais ace bc cow tis bia eeks o''a 6f ble'e.2'2 17 
PRECAST, caisivc.cleodaal’ es'eeek., is euices 14 
ROUNOENC oi ih on cise o's Sao hiiannwaceas Gictatelsheri niece 25 
FREES Ea ietcts vicse ala tisie.ciele ain so ae Eis otelataieantel elevate iets 19 
EMIS eh clea as. x Seats shite thaws clales*iiera sieraicis' ole. e ae 19% 
SI MMERNUUR ecb Rtaiehe aig Wits, & s'orsis olc'sig.t «les gs pee oe pahoe 17 
BR CPIM Rs Pella vic Sige Sach io odds. errs sore nels, e. 2 
Sink. Lot ee ee eres sathycbit se Mele susikinales,ciste ie 
SRT E ADE, fa! Fe 8s cts es sc’ lg. 2 BEM Saige weak eae aT G 
feleriseyaote beter POrts ise ace «tess olde oe oes 26 
BAC IL ACE We Fig ci gin G iets, e vielasieibia (eles else sie Amo e 22 
SERCO A ne nag eo knhisis 6p 04:9 0 8010 18% 
VL Te al SS pier OR i Si lr a aE Geka 23% 
EPI IBOL ten sirice Fae secu sig beeen tae dae cs tee 30 
peney SAPNA AT hess At glsePa cede FRO 31% 
NR ERM IS rela ob siavn.a'e seleaabes bar ap mesdd 35 
Nazaire, MR NEL. vac ata ae Sve Ge tives 15% 
ay SE oe aes arte Smarr Pe Tei 19% 
Vallery, Point, River Somme 294 ysad vies ced toes 27 
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“St. Vincent, Cape........-....005 Sere alto 
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TIDES AND TIDAL WAVES. 


The great cause of our ocean tides is the 
Moon’s nearness as compared with the Sun’s 
distance. The Sun is 25% million ‘times 
heavier than the Moon, but his attractive 
power acts upon our planet mainly as a 
whole; whereas the Moon, being in our im- 
mediate neighborhood and much smaller in 
size, acts specially and more intensely upon 
that limited area of the Earth’s surface 
which is nearest her and directly under her. . 
Wherever the Moon may be in her course, 
if a great ocean lies immediately beneath, 
its waters are heaped up by what is termed 
her “lifting power,’ and the crest of that 
bulging and liquid mass constitutes high 
water for that part of the world. 

In 24 hours and 50 minutes, owing to the 
Earth’s rotation, plus the Moon’s orbital 
motion, that same part of the world is 
exactly under the Moon again, and thus an- 
other similar tide must always occur after - 
that interval of time. These, the primary 
tides, being accounted for, to what cause are 
the secondary tides due, which occur exactly 
half-way between in point of time? Sup- 
pose Ocean A is exactly under the Moon, as 
in the case just discussed, and that Ocean 
B is on the opposite side of our planet, how 
is the latter to be affected by our satellite? 
Very slightly: because not only has she to 
lift up the waters of Ocean A, causing the 
primary tide there, but she has to exercise 
her attractive power on the great solid mass 
of the planet itself which separates the two 
oceans. Thus the Earth, as a whole, is drawn 
away from Ocean B, because the latter is so 


I10 


remote, and its waters, being ieft behind, 
bulge up at a point diametrically opposite 
to the primary tides of Ocean A, and form 
the secondary tides. It is manifest, there, 
fore, that at every moment of the day and 
night two tides are being formed, on op- 
posite sides of our planet, one directly under 
the Moon, the other at the point furthest 
from the Moon. 

When a primary and the corresponding 
secondary tides are thus heaped up at two 
opposite points of the Earth’s equator, then 
two other points half-way between (i. e., 
90° distant in longitude) must be deprived 
of their waters, which have been ebb- 
ing either East or West to make up the 
primary and secondary. In other words, at 
any moment low water occurs 90° East or 
West of high water; or, since the Moon re- 
volves in 24h. 50m., any particular meridian 
must not only have its secondary tide 12h. 
-25m. after the primary, but must have low 
water 6h. 1214m. after high water. 

According to mathematicians, some of the 
greatest of whom have bestowed much at- 
tention on the theory of the tides, the lifting 
power of the Sun on the oceans is ohly from 
33 to 44 per cent. of that of the Moon. Three 
points are notable as to the influence of the 
Sun during each lunar month:—(1) At New 
Moon he acts with the Moon upon the 
primary tide at that meridian; (2) at Full 
Moon he pulls against the Moon, and there- 
fore helps to heap up the secondary tide; 
and (3) when the Moon is in her quarters, 
the influence of the Sun is at right angles 
to that of the Moon, counteracting it, and 
tnerefore both primary and secondary tides 
are lowered. The first and second case con. 
stitute Spring Tides; the third, Neap Tides. 
Thus the solar tides are practically of no 
account except for their modifying influence 
on the lunar or true tides. 
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If our planet had no land on its surface, 
and the shoreless ocean were of uniform 
depth, the tidal wave-crests, both primary 
and secondary, would travel in regular suc- 
cession from East to West, following the 
Moon’s course. With our actual geography 
many local complications arise; seas like 
the Mediterranean, Baltic or Euxine offer so 
small an area that the Moon can only, act 
upon each as a whole, and there is prac- 
tically no tide. The disturbing action re- 
quires a very wide expanse of deep water, 
such as the great Southern Ocean, or the S. 
Pacific; and there accordingly is assigned 
the birthplace of our great tidal wave, to 
which many tides in distant seas are re- 
ferred. One mighty pulse enters the Pacific 
in a N. W. direction, and another the At- 
lantic, both to be modified by the depth of 
water and the form of the coasts; and both 
extending to the bottom of the ocean. 
Owing to the islands of the Pacific, the tides 
there become small, as the impulse travels 
north; but in the long deep trough of the 
Atlantic the tidal force avcains a velocity of 
from 600 to 650 miles an hour. The western 
impulse across the S. Pacific reaches Tas- 
mania in 12 hours, and in 12 hours more 
dashes against Hindostan and S. Africa. 
Another 12 hours and the tidal wave has 
reached Newfoundland on the West and the 
African Cape Blanco on the East. Turning 
eastward across the N. Atlantic, the tide in 
four hours is split into two waves at Lani’s 
End, one of which goes slowly up the shal- 
low English Channel, while the main branch 
is borne round the North of Scotland --to 
bring high water to Aberdeen and the 
coasts of Norway and Denmark—aud finally 
reaches the mouth of the Thames in 48 
hours after leaving the Antarctic Ocean. 
The Atlantic, being deep and free of Islands, 
produces an independent tide, which helps 
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to modify the tidal impulse from the South, 
one result being the famous high tides of 
the Bay of Fundy. 

The tides are locally affected by the con- 
figuration of the coasts, and also to a slight 
extent by the changes of atmospheric 
pressure. Where the tidal wave enters the 
gulfs or estuaries which open in its direction 
the difference between high and low water 
is much increased—e. g., Bristol Channel, 
40—60 ft.; St. Malo, in the English Channel, 
50 ft.; Chepstow, 60 ft.; Bay of Fundy, 70 
ft. up to 100 ft. in the highest spring tides. 
The “bore” or “eagre” on certain rivers oc- 
curs when the advanced portion of the tidal 
wave moves so slowly owing to shallowness 
or other circumstances, that the succeeding 
waters gather in a heap—e. g., Severn, 
“head” 3 ft. high; Hoogly, 5 ft.; Amazons, 12 
to 15 ft.—that on the Tsien Tang in China 
has been estimated to flow up the river with 
a velocity of 25 miles an hour. Another 
curious local modification of the tides is 
seen at Southampton, Poole; Weymouth, 
&c., wnere two tides occur in 12 hours; a 
similar anomaly near Clackmannan on the 
Firth of Forth is known as the “leaky 
tides.” 

The lunar tides, according to the results 
of recent investigation are by friction slowly 
interfering with the Earth’s rotation, and 
therefore lengthening our day. This must 
go on through countless centuries till the 
Earth’s time of rotation is equal to a luna- 
tion, when the lunar tides will no longer 
exist, and our seas be disturbed only by 
the weak action of the solar tides. 
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TABLE OF TIME ALLOWANCE 


ADOPTED BY THE PRINCIPAL YACHT CLUBS OF THE 
UNITED SPATES., 


The allowances in the following table are based 
upon the rule accepted by naval architects, that, 
within economic limits, opportunities for speed 
vary in different vessels as the square roots of their 
respective lengths. As strong winds are required, 
however, to give to larger vessels the full extent of 
their advantage in size, and as such a scale of allow- 
ance is not adapted to ordinary summer racing, 60 
per cent. only of the allowance due to the rule is 
given in the table, and may be stated thus: 
3600__3600 

yl yL 
the number of seconds in an hour, | the small yacht, 
and L the large one. 

Practically the formula is 2169—218°: six-tenths of 
3600 being 2160 Vi VL 

RULE FOR USING THE TABLE. 


The figures to be found in the table show in 
seconds and hundredths of a second what a yacht 
of the measurement opposite to these figures 
would be allowed by one of 130 feet in sailing one 
nautical mile. 

To find what a yacht of any measurement should 
receive from a larger one, take the figures to be 
found opposite to the smaller measurement; from 
these subtract the figures opposite to the measure- 
ment of the iarger yacht, and the difference multi- 
plied by the numbe: of nautical miles in the course 
will give the amount of the allowance due to the 
smaller vessel in seconds and hundredths of a second. 

Im4 


Time equals .6 1 ; 3600 representing 


EXAMPLE, 
What time will a yacht of 70 feet racing length 
have to allow to one of 65 feet racing length, in a 
course of 20 nautical miles? 


The time opposite 65 feetis . . 78.48 

ae 70 oe ee ; 68. 75, 

Difference : Mea! 7k 
Number of Nautical. Miles. 20 
Allowance é 194.60 


Or 3 minutes 142 seconds, 


For fractions of a foot in the measurement use the 
nearest tenth to be found in the table. 
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AMERICA CUP RACES _ IN 1901. 
SEPTEMBER ~° 28TH. Brie Genes Ss 
15 Mires TO WINDWARD AND RETURN. — : 


FIRST RACE. ce 
HE day was unpromising at the start, a 
. faint easterly wind prevailing, with a 
slight haze. Towards eleven-o’clock 
the sky cleared. and: the -breeze 
strengthened to about seven or eight 
knots, with a long, smooth swell set- 
ting towards.the Long Island beaches. Col- 
umbia kept the weather berth during the man- 
oeuvering for the start, but°she was alittle 
ahead of time and crossed Shamrock’s bow 
just before the gun; but the latter hauled up 
on her weather quarter. and crossed the line 
with a lead of two seconds; the times being: 
Shamrock 11:00:14, Columbia 11:00:16. - There 
“was not much to choose between the boats; 
Columbia was to leeward, but with her wind 
clear; and Barr is a wonder at giving a back 
kick with his mainsail... The wind was. true 
and steady and the sailing very even, and 
-when Columbia tacked at the end of thirteen 
minutes there was no material gain or loss. 
For the next thirty minutes there was very 
lively work as the two boats were just far en- 
ough apart to keep clear_of each other, and 
~ each skipper was steering his best. The sails 
‘of both yachts set well and they were heeled 
at almost exactly the same angle... Shamrock 
turned the mark first at 1:2 5:12, having gained 
thirty-nine seconds ‘on Columbia in the beat 
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out, the latter vessel rounding at 1:25:53. 
Both jibed to port. Columbia made a very 
close turn and essayed to luff inside of Sham- 
rock, but failed. Both then luffed for several 
minutes, till Columbia squared away on her 
course, Shamrock still in the lead, but with 
Columbia nearly on her lee beam, both with 
spinnakers to starboard. Both yachts were 
handled with consummate skill on this run 
home, each skipper taking advantage of the 
minutest points, Barr going to the length of 
sending two hands forward on the balloon jib 
topsail halliards, swaying on it when she roll- 
ed to ease the motion which tended to spill 
the wind out of the big sail. In the latter part 
of the run, Columbia slowly overhauled her 
rival, and in a light wind crossed the finish 
line with a lead of thirty-five seconds. The 
times for the full course were: 


Start Finish E. Time Cor. Time 
COLUMBIA....11:00:16 S95 23 4:31:07 4:30:24 
SHAMROCK,..11:00:14 = 3:31:58 3=—4:31144 43.1744 
Columbia wins by 1 minute 20 seconds corrected time. 
Shamrock allows Columbia 43 seconds, 


SECOND RACE, OcToser 3p. 


On Tuesday, October 1, an attempt was 
made to sail the second race over an equilat- 
eral triangle, ten miles to a side. Light airs 
prevented the boats from finishing within the 
prescribed time limit, Shamrock being well in 
the lead when the race was called off, having 
proved herself a remarkably fast boat in light 
airs and a smooth sea, free from all choppi- 
mess. 

A second and successful attempt to sail 
this race took place on October 3d. A fresh 
wind was blowing out of the northwest at a 
twelve-knot gait, and being off the land, the 
sea was quite smooth—the most propitious day 
for the Shamrock, the one that all her people 
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had desired. By reason of the wind’s direction 
the first two legs were reaches, and the last 
one a beat home. Barr sent Columbia over 
the line one minute and thirty-four seconds 
astern of Shamrock and but ten seconds before 
the handicap gun, which was a masterstroke of 
helmsmanship, as the boat astern always has the 
commanding position in a race of this sort, and 
in this instance it was won after a bit of very 
neat bluffing on the part of Captain Barr. 
Sycamore’s poor start can be accounted for 
only by the assumption that he believed his 
boat to be very much faster than his oppon- 
ent’s. After the start the wind freshened con- 
siderably, and in the hard puffs Shamrock 
stood up finely and steered a beautiful course. 
Shamrock turned the first mark one minute 
and twelve seconds ahead of Columbia, show- 
a gain of twenty-two. seconds for the Yankee 
boat. On the second leg the wind came harder 
than ever, giving both boats all they wanted. 
Shamrock still held her lead, but Columbia 
picked up eight seconds, making a total gain 
of thirty seconds, having still the time allow- 
ance of forty-three seconds to fall baek upon. 
In the beat home Columbia pointed much 
higher and pulled clean through Shamrock’s 
lee, obtaining the weather gauge, which she 
held to the finish, crossing the line one minute 
and eighteen seconds ahead. ‘The times were: 


Start Finish E, Time Cor, Time 
COLUMBIA... . 11:01:47 2:15:05 3:13:18 a202-45 
SHAMROCK... 11:00:13 2:16:23 3:16:10 3 16:10 
Columbia wins by 3 minutes 35 seconds corrected time. 


THIRD RACE, OcToBER 4TH. 
15 MiLes TO LEEWARD AND RETURN. 


This was acontest between skippers rather 
than of boats, and the honors were all Barr’s. 
The wind was from north northwest, about 
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nine knots at the start.. Columbia crossed the 
line seventeen seconds ahead of the chal- 
lenger, and both after the handicap gun. 
After running about even for five miles Sham- 
rock struck a series of strong puffs and forged 
ahead until she had a good lead. Shortly 
afterward the wind came out light again and 
the British craft rounded the mark forty-nine 
seconds ahead of the defender. ‘The beat 
home was extremely close work, but it was 
when the boats were within a short distance of 
the finish that Sycamore violated one of the 
fundamental rules of windward sailing, which 
is to hold the tack which allows the helmsman 
to look up closest tothe mark. It was immed- 
iately after this that Barr displayed in his 
steering of Columbia one of the most consum- 
mate exhibitions of boat handling ever seen in 
a yacht race, and it was due not to luck, but 
entirely to his judgment and skill that Col- 
umbia won out on corrected time. It was the 
most sensational finish ever whitnessed in a 
cup match, the boats crossing the finish line 
within two seconds of each other. The follow- 
ing were the times: 


Start Finish E. Time Cor, Time 
COLUMBIA.,... ..11:02 3:35:40 4133:40 4:32:57 
SHAMROCK... .11:02 3535538 «  49393:98)'  qisgiae 
Columbia wins by 41 seconds corrected time. 


CoLumBia’s OrFIcIAL MEASUREMENT 


Gengtho hi welso vies odes ae Ce ekern ea kee 89.77 fcet 
Length from aft end of main boom to for- 

ward point of measurent............... 182.87." 
Length from fore side of mast to forward 

point of measurements. 24;. stale sue ores 73.00/00 
Length of spinnaker pole.............0+00% 73 30 °° 
Length ofigatl., 5.22225 sit os A ag Sek we 64.94 “* 
Length of topmast.... .... SPE Ee NE OPES 64 64 * 
Length of topmas: less 20%..........0es000s oo  & i 
Height from top of boom to topsail halyard 

DIOCK .2< 57 sw sed pers ep ee ee 
Measured sail area..........-.000: vapdacies ok Greek e ft. 
-Square root of sail area,......... ..--- ee wo Th BRE , 
Sailing length..:........s...000 Poor ye eng pe OR SRE 
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SHamrock II’s Orrici1AL,.M&ASUREMENT 


Length, Tow.t,.. se. 89.25 feet 
Length, from aft end of main boom to for. 

werd point of measurement........ pee nlod O23 ea 
Length from fore side of mast to forward 

point of measurement..... Sa Me cfr eat ty Acre tka a 
Length of spinnaker boom.... ........ .... 78.28 ** 
Deneth of gaff. oi... cee oes Sth i Tee Pasa 66,17 °° 
DEN eth OLtOpMAst ,2 oc ccc ee ae ciacw sts stie dase 68.18 ** 
Length of topmast less 20%............0005% Sars As 
Height from top of main boom to topsail 

MANGArA BLOCKS. FL a Bivens o helene 0 on 'eI43-39 °° 
BRCAMOTCO MAN ALORS og cares: Vs v4 8 Pee e014 027 8Q3 At; 
Square root of sail rbanbs ao ies! state ..118.33 wo 
PMMIIOTIOC Ma Hes cto eC ote ie ues . 103.79 =e 


THE OTHER DimMENSIONS OF COLUMBIA ARE APPROXIMATELY 


PRERPLITOVEL Ail ses .o 5 sacha lees a ceases 132 feet fa) inches 
tteRIDESE fo 556 ka ok oes eda ee 89 

Overhang forward........ Satdeca tatele eo alee BOW iad im 
Crvereany Alt occ. svccs ness Re) en lg Leek Ie es 
ra ips ie aia ape iN Pan k Reese Feed 
Draught....... PE ig pale i ae le nave alae ¢ ri eae At 
Freeboard, leant, Sey eR foes: Der aph te aa a oa OM Se 


RGR E ONES BU Keo ipcc tas ade es be nots Teer, feet o inches 
Water line...... GI eo askeanocaehe et Bea 3 
Overhang faeries eee (ee 20/uit 2 Oe 
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ESTIMATED HORSE POWER OF TRIPLE 
EXPANSION ENGINES. 


aa} 
DIAM. OF | =&vyj | PISTON SPEED 
CYLINDER | <7 | FEET PER MIN. | HORSE POWER 
[N INCHES | 2% 
H.P. LP. L.P.J ngeZ 1 2 3 I 2 3 
Qu 
He Lie ee eee 
175 | 500 650 800 70 95 I15 
Si ead Fd SOON ous os a 75 100 120 
225 oe ee ee 89 105 130 
o 175 ae sé ae 95 125 155 
6° 10.15 “F300 faces “| TOO 135 155 
225 a , TIO. 140° 175 
175 : oe ‘ok 195 180 dogo 
7 IE 18 | 200 ; : ‘* 1-150. 190 235 
225 whkar? ‘* 1.160 205 255 
175 ; Sg **- 1 37057290, }oue 
8 13 20 | 200 a ; ** 1-180 240 290 
225 tots, ee “1 195 255 310 
175 sé ‘6 “6 225 290 360 
9).14. 23. 11900 fe AE 7S: a 
225 my is 4 260 335 415 
I75 | Sty AS oS  2O8s 945 organ 
TO 830 52501 B55 Lepr ‘* | 285 370 455 
; 225 ‘ * “7 305 395 499 
‘ 175 | 6cO 750 gcO | 375 465 560 
ny pe Bane} Be eee lee nee he ‘1 400 505 605 
226.) Se 30) SAG ae 
175 ‘ ‘ sé 460 575 685 
E219 PBX e200 As ’ ‘“ 1 495 620 740 
225 ae ae oe 530 660 795 


Piston Speed Per Min. = Stroke in Feet x 2 x Revs, 
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ESTIMATED HORSE POWER OF TRIPLE 


EXPANSION ENGINES. 


DIAM. OF =f op PISTON SPEED 
CYLINDER | <> | FEET PER MIN. | HORSE POWER 
IN INCHES | 2a 
H.P_LP. LP. nie | 1 2 3 I 2 3 
onl — — ~~ —- 
175 |600 750 9g00| 520 650. 780 
pae2O. 433° 1 200. *" =e “1 560 700 840 
225 teé 46 ‘6 600 750 gov 
175 6 be rat 615 778 i 930 
f4.22- 36) 200.) ‘* ie ‘* | 665 820 1000 
AAPM NG vig **-| 715 890 1070 
175 «6 oe sé 725 905 I0go 
Pemeraeeag 1s 200° [68-25 4 fb 980u4O78 £970 
225 | * 5 “| 835 045 1255 
175 |700 850 1000) 935 1135 1335 
i 257 /AT}<2o0>)°** x ‘* |ICIO 1225 1440 
pony ** ‘ ‘* |1080 13106 1540 
EPR: a ** 11080 1310 1540 
P7eo p 44>|* 200. |** As ** 11160 r4ro 1660 
4 aes all oe ** 11245 I510 1775 
149 i ¢ ‘* 11180 1430 1685 
7 28°46} > 200 | ‘* “ “* {1270 1540 1815 
VE ae es ‘© 11360 1650 1940 
1) ea oe ay ** 11335 1625 1910 
M30 AQ=| 200%"! a ** 11440 1750 2055 
B25 te oY ** 11§4G 1875 2200 
| he SU Ed Se ** 11445 1760 2070 
TE A gg a oo ** 11560 1900 2230 
Bante i ** 11670 2030 2385 
Piston Speed Per Min. = Stroke in Feet x 2 x Revs. 
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RULES OF THE ROAD. 


Day TIME, 


If one whistle she should blow 

To starboard then your bow must go, 
And speeding on across the tide 

She'll pass to port along your side. 


If two whistles she should blow 

Why then to port your bow must go, 
And if the space is fair and wide 
You'll pass along her starboard side. 


From three short blasts ’tis yours to learn 
That she is going full speed astern. 


NiGHT TIME. 


When both side lights you see ahead, 
Port your helm and show your red. 


Green to green or red to red, 
Perfect safety, go ahead. 


When upon your port is seen 

A stranger’s starboard lizht or green, 
There’s not so much for you to do, 
For green to port keeps clear of you. 


ALL TIME, 


When in safety and in doubt 

Always keep a good lookout; 

Strive to keep a level head, 

Mind your lights and mind your lead. 


NEW EAST RIVER BRIDGE. 


President, Lewis Nixon; Vice-President, 
James W. Boyle; Secretary, James D. Bell; 
Treasurer, J. D. Fairchild. The offices of 
the Commission are at 258 Broadway, Man- 
hattan Borough. Chief Engineer’s cttice, 84 
Broadway, Brooklyn Borough. The tower 
foundations for the bridge in the Borough of 
Manhattan are at the foot of Delancey Slip, 
and in the Borough of Brooklyn at a point 
between South Fifth and South Sixth streets. 
The bridge will end at Norfolk street in the 
Borough of Manhattan, and just west of 
Havemeyer street in the Borough of Brook- 
lyn. The dimensions of the bridge are as 
follows: Main span, 1,600 ft.; entire bridge, 
between terminals, 7,200 ft.; width o: bridge, 
118 ft.; minimum height of bridge above 
mean high water, 135 ft.; height of centre of 
cables at top of towers above high water, 
335 ft.; width of carriage ways, each 18 ft.; 
width of two foot-walks, each 12 ft.; width 
of four trolley car tracks, centre to centre, 
10 ft.; width of two elevated railroad tracks, 
centre to centre, 12 ft. New York side— 
North caisson, 54.8 ft. below low water 
mark; south caisson, 70 ft. Brooklyn side— 
North caisson, 100 ft. below low water mark; 
south caisson, 75 ft. The tower foundations 
. are 23 ft. above high water mark, and the 

towers that are to be placed on top of them 
will be made of steel. The estimated cost 
is about $12,000,000. 
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THESE MEN TRIED TO FIND THE 
NORTH POLE AND FAILED, 


Ivor: Bardsen's i275. ..\\ oo aaa 9 ae eee 1349 
Sir Hegh “Willoughby. 0-0 vcr SAP Ts 1553 
Stepheg Burroughs 2:55") .0 5. seit sare ee . 556 
Sir-Martin Frobisher... 0.5 ..00...,%0055 08 1576 © 
William -Barefits 4,50? Vee eee 1578 
John Davis... eo. ar soa a a ie 1585. ~ 
HenryHadsomii.. oo .0ia ed Ae eee 1607- 
Charlies LukesFox. ys! 3200. 2 tee eee 163%" 
Capt: Gillies: 2.248 rela) Sic anew ae ate Bee 1707 
Vitus. Berinp siete iss sehen eee 1728 
Christopher: Middleton... Sie sss as a 1742 
Capt: Goake nck saat osc has ae en ae ae 1778. 
Alexander Mackenzie...... .... 0.20 seeeee 1789 
CaptsScaresby tices ti Gre aie bene Ge 1806 
Tf OBHERIOSS 29 2S eee eae es Pe PR AST pe APS 1818 
‘Edwards Parry ios suis: meet ae ee ee 1819 
Baran ‘Wrangelle cco teers Gs needs. eee 
Dr. Riehardson 2523 che os ina cea ee 1826 
Capt; Beechey: 5:34 (att need eae 1826 
Capt: ‘Groate 7.5%, tt eee: eine eee 1829 
Dr.eRaé- 2 27 ee eee ; 22 ee 
Sir Jobn’ Frankdinia fa dees mse aes 1847 
Capt: (McClaren aa en oe 1849 
Elisha Kent, Kane oo n.q. a1 eae eee 1850 
Capt.iMc@lintock:.1 340i oa eee .. 1853 
Isaac: 1), Hayes: 21g). 0.3 ak poeta ee 1853 
Charles :-F.Hall4 233) -tedcs vane eee 1860 
Capt; Carlseni:..ic.%. 0 ota a ae 1863 
Capt. “Nordenskiold.. ii ent eae Js Tees 
Commander Markham ses" S7 ic 325 2 cacaneren 1876 
Lieut; Fred. Schwatka-U- SA 42) heen 1878 
Lieut, De Long, U 8:54 (ak Bese ee 1879 
Leigh Smith 250%" 2 err ee tee 6% alee ee 
TLaeut, (Ai: W."Greeley,5Ui-Si Avis ce dane 1881 
B> Nensen.¢ 30 ts Pee eco nee . 1893 
Lieut. Peary, U. S. Nit PS eee 1894 
Duke,ot the “Abruzzincs ifn ce ate ee . I1g00 

EAA NOG, xcs, scone ae et Pe ee Wie ak ate Igoo 
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RULE FOR EXTRACTING SQUARE ROOTS. 


Arrange the figures from which the Square Root is to be 
extracted into periods of two figures each by pointing every 
second figure, beginning by pointing the last figure on the ex- 
treme right. The left hand period will of course consist of one 
or two figures according as the numbers of the figures in ths 
whole are odd or even. Find a number whose square is equal to 
or the next less than the left hand period: place the root of it in 
the quotient : subtract this square from the left hand period and 
to the remainder bring down the next period. For a divisor 
place double the first figure in the quotient (i. e., the figure whose 
square has been subtracted from the first period) and then con- 
sider what figure when annexed to this dislacr and the result 
multiplied by that figure will produce a sum equal to or the next 
less number than the dividend, and placing it in the quotient it 
will be the second figure of the root. From the dividend subtract 
the product, and to the remainder bring dcwn the next period for 
a new dividend. Doubie the figure Jast annexed to the divisor, 
and repeat the operation until all the periods are used. 


EXAMPLE 1, EXAMPLE 2. 
Extract the square root Extract the square root 
of 611524. © of 177746 56. 
61504 | 782 177746 56 421°6 
49 16 
148] r215 © 82 | 177 
8 | 1184 2| 164 
1562 | 3124 841] 1346 
3124 1 84r 
8426 | 50556 
50556 


If a point be placed over every second figure in any number 
beginning with the units, the number of points will show the 
number of figures in the square root. Thus the square root of 


7219 consists of two figures the*square root of 523962 of three 
figures and so on. 

The rule for extracting the square root of a decimal follows 
from the preceding rule. If, however, any decimal be squared 
there will be an even number of decimal laces in the result, and 
therefore there cannot be an exact square root of any decimal 
which in its simplest state has an odd number of decimal places. 

In the extraction of the square root of an integer, if there is still 
a remainder after arrival at the figure in the units place of the 
root, it indicates that the proposed number has not an exact 
square root. If desired the approximation may be proceeded 
with to any extent by supposing a decimal point at the end of the 
proposed number, and annexing any even number of cyphers and 
continuing the operation. A decimal part is thus obtained to be 
added to the integral part already found. 

Similarly, if a decimal has no exact square root, cyphers may 
be annexed and the approximation proceeded with to any desired 
extent. 
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ExamMPLe 3. : 
Extract the square root of 12 to seven decimal places. 
"12°0000 . . , 3°4641016 
2 


64 
aie 0 


es 4400 

_ $6] 4116 
6924 | 28400 
; 27696 
69281 7°40, 
I 69281 


6928201 | 111Q0000 
1] 6928201 _ 


69282026 "426179900 
415692156 
10487744 


FOUR-DAY ATLANTIC PASSAGE, 


It has recently been computed that in order to 
cross the Atlantic at a thirty-knot speed, occupying 
four days in the passage, a steamer would be re- 
' quired 935 feet long, 87 feet beam, with a draft of 
30 feet, propelled by engines capable of creating an 
energy equal to 110,000 horse power, She would 
probably be a triple-screw boat, and would consume 
about 1,700 tons of coal per 24 hours, Turbine 
engines, however, will doubtless revolutionize ocean 
travel when constructed for large vessels, and for 
this reason a four-day steamer built on the above 
plan is highly improbable. 


PILOTAGE VIA HELL GATE, N, Y. 


All Sloops and Schooners at Riker’s Island, $1.00 per foot draught 
oe Lad 6 ee Sand’s Point ¥. 50 “se ee “se 
Winter Pilotage $1.00 additional o: 


oe s ee 


gross amount, 
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PILOTAGE VIA SANDY HOOK 


From April 1st to November 1st. 


In conformity with the law of the State, the following Table of 
Rates will be in force from and after April 4, 1884. 


INWARD | OUTWARD 

Draught | Per Ft. | Amount ore suore| Total || Per Ft. | Amount 

6ft. in.| $2 78 | $16 68 | $4 17 | $20 85 || $2 o2 | $12 12 

6.56 y 18 07 4 52 22 59 ms x3 23 

7 A 19 46 4 86 24 32 s 14 14 

a= —'6 . 20 85 5 21 26 06 | oe LStr5 

8 ef 22 24 5 56 27 80 ; 16 16 

8 6 Y 2363 | 591 | 29 54 ; 17 17 

9 e 25 92 6 25 at 27 s 18 18 

O,.6 ee 20 41 6 6o 33 OL “ 19 19 
10 = 27 80 6 95 34 75 a 20 20 
ho peal) “ 29 19 7 30 36 49 oe 21 21 
II ty 30 58 7 64 38 22 o 22 22 
Ir 6 . 3197 | 799 | 39 96 23 23 
12 ¥ 33 36} 834 | 41 70 es 24 24 
ra. '6 s 34.75 | 869 | 43 44 - 25 25 
13 30 14 9 03 45 17 SS 26 26 
44:6 ms 37 54 | 9 38 | 4692 Rite 27 27 
14 3 38 47°32) xr 83 59 15 2 33 Sa502 
tan -6 ; 49 OL | 12 25 61 26 Be 33 78 
15 im 50 70 | 12 67 | 63 37 “ 34 95 
Deni S : 52.39 | 13,10 65 49 MS 30 11 
16 - 54 09 | = 15052 57 60 x 37 28 
ES ed at 55 77 | 13.94 | 69 71 s 38 44 
17 Hees 57 40 | 14 36 7i 82 - 39 O61 
17 6 | 5915 | 1479 | 73 94 40 77 
18 4%3| 7434 | 1858 | 92 92 3.08 | 55 44 
LY, ee Sele 76 40 | 19 10 | 95 50 A 56 98 
19 | 7% 78 47 | 19 62 | 98 09 : 58 52 
Ig 66 = S0 53 | 20 13 | 1090 66 o 60 06 
20 ss 82 60 | 20 65 | 103 25 ts 61 60 
Cae Sg ela 84 66 | 2r 16 | 105 82 ee 63 14 
2u | 4 88 | ro2z 48 | 25 62 | 128 10 356 | 74 76 
Ets 6:5 35 104 92 | 26 23 | 131 15 “ 70 54 
22 | : 107 36 | 26 84 | 134 20 fe 78 32 
22 6 | A tog 80 |} 27.45 | 137 25 -\- 80 Io 
23 a LT2;.24¢|+ 28: 06/11" 140 30-1 es 8x 88 
23 6 | “ | 3114 68} 28 67 | 143 38 ||“ 83 66 
24 ty 117 12 | 29 28 | 146 4o a 85 44 
24 6 _ 119 56 | 29 89 | 149 45 ya eat: ae 
25 He 122 02 | 30 50 | 152 50 * 89 00 
25 6 « 124 44 | 31 10 | 155 55 . go 78 
26 ‘S 126 88 | 3r 72 | 158 60 * g2 56 
26 «66 - 129 32 | 32 33 | 16r 65 e 04 34 
27 oe 131 76 | 32 94 | 164 70 rt gO 12 
ay 6 134 20 | 33 55 | 167 75 97-99 
28 > 136 64! 34 16 | 170 80 | gg 68 


Rates of 'Pilotage from November tst to April 1st, $4 additional, 
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HURRICANES. 


Throughout the West Indies and Gulf of Mexico * 
the hurricane season is embraced in the months of 
August, September and October. In the Bay of 
Bengal and China Seas hurricanes prevail at the 
change of the monsoons in May and November; 
those occurring in the former month at the close of 
‘the southwest or wet monsoon being the more 
severe. These destructive storms are generally 
alluded to as hurricanes in the West Indies, cy- 
‘clones in the Bay of Bengal and typhoons in the 
China and Japan seas. 


The hurricane that destroyed Galveston in Sep- 
tember, 1900, caused the death of 6,000 persons 
and a financial loss of $20,000,oco. This great dis- 
.turbance moved across the Caribbean Sea at the 
rate of only ten miles an hour, but the velocity of 
rotation was sO excessive (100 miles per hour), and 
the speed of actual progression was so slow that 
gigantic seas were impelled outward from the storm 
center faster than the storm itself was traveling. 
“These waves arrived at the Texas littoral sixteen 
hours before the storm itself reached the doomed 
city. So great was the energy and fury of this 
famous hurricane that after traversing the entire 
breadth of the United States north and south a 
velocity of 70 miles an hour was still recorded at 
several Great Lake stations. 
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TORNADOES. 


‘The words hurricane, cyclone and typhoon are 
more or less synonymous, and are used to designate 
rotary storms covering large areas whose diameter 
reaches 1000 miles, the extreme velocity of the wind 
in which may be placed at 100 miles per hour. The 
tornado is totally different (though often used as a 
synonym for cyclone) and is alocal whirlwind of in- 
credible energy. generally formed within thunder 
storms, and occurring most frequently in the Mid- 
dle Western States. 

The area covered by a tornado seldom exceeds 30 
or 40 miles in length and 300 yards in width, and 
the disturbance generally vanishes in an hour. 
Directly in the path of the tornado the wind reaches 
a velocity so great that complete devastation results, 
- Nothing but the most ponderous masonry can re- 
sist its power; and even this, as in the case of the 
St. Louis Eads bridge. is not secure, as large blocks 
of granite were wrenched from that structure’s piers 
a few years ago; chickens are stripped of their 
feathers, straws shot into the tough bodies of trees 
to the depth of half an inch, chips of wood driven 
through tree limbs four inches in diameter, a spade 
driven six inches into the trunk of a tree, impaled 
like a javelin, locomotives overturned and great 
buildings ground almost to dust, Inasmuch as no 
measurement of the wind can possibly be obtained 
in the tornado’s path, no accurate knowledge is at 
hand concerning its velocity. By estimating the 
force necessarily exerted in some of the extraordin- 
ary performances of the black cloud-funnel, how- 
ever, it has been calculated that the speed must 
nearly if not quite equal that of a rifle bullet or 
about 1,000 miles per hour. 
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During the passage of a tornado the line which 
separates the surrounding peaceful atmosphere from 
wind of appalling fury is very distinctly drawn. 
Massive oaks havg been plucked from the ground 
and their limbs torn apart and scattered abroad ; 
while fragile thatched shanties a few yard’s distance 
from the wind’s path have escaped intact. Again, 
the lofty limbs of forest trees have frequently been 
clipped off by this strange, invisible force and left 
dangling; while not a leaf of the under branches 
has been disturbed. 

Small whirlwinds of great energy occasionally 
descend from a comparatively clear sky. The 
American ships Sintram and Iroquois were amost 
totally dismasted in a few seconds several years ago 
inthe North Atlantic and South Pacific repective- 
ly, by being struck by this description of atmos- 
pheric agitation. In the case of the Sintram the 
wind came out of a sky clear, but for a few fine- 
weather clouds, and, striking the ship broadside cut 
the topgallant mast off clean. Captain Woodside, in 
his report of the circumstances to the Weather 
Bureau, mentioned that only a gentle breeze pre- 
vailed on deck at the moment of destruction. 

We are indebted for the above interesting statis- 
tics to the Meteorological Almanac, compiled by 
Mr. Willis L. Moore, chief of the United States 
Weather Bureau, Rand, McNally & Co., publish- 
ers, Chicago. 


OUT OF THE DEEP. 


Deepest sounding ever recorded was made by U. 
S. S. Nero. January 29, Ig00, between Guam and 
Midway Island: 5269 fathoms or 31614 feet. 


Shallowest bodies of water are the Baltic and 
Adriatic Seas, having an average respective depth 
of 22 and 23 fathoms. . 


Lowest temperature in Polar regions, 74° F a 
renheit; lowest temperature ever recorded 93°, 
Irkutsk, Siberia, latitude 55° N. 


Farthest north: 86° 33’ on the 65th easterly 
meridian, attained by the Duke of Abruzzi. Far- 
thest south: latitude 78° 50’ by Borchgrevinck. 


Greatest rise and fall of tide occurs in Chignecto 
channel, the northerly arm of Bay of Fundy, where 
an unauthenticated rise of nearly 100 feet has been 
observed. On the Nova Scotia side in the Minas 
Basin an official rise and fall of 70 feet is not un- 
common, 


Greatest height of seas in heavy gales has been 
observed in the Southern Ocean. Admiral Fitzroy 
after months of observation estimated the height at 
-70 feet from crest to trough, with an interval of 1200 
feet between the seas, 1500 miles to the south and 
east of Cape of Good Hope. More recent reports 
exceed 70 feet. 
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The calemmas, or heavy rollers, experienced dur- 
ing calm weather in the South Atlantic near the 
Equator, and due probably to seismic agitation, 
hurl spray over Goat Pound Ridge on St. Helena, 
700 feet above the sea level. 


Cape Horn is 1200 miles farther south than Good 
Hope, a difference of latitude equal to that between 
New York and Havana. 


Cape Horn is in the same relative latitude as 
Edinburgh. 


Northernmost promontory of the continents: Cape 
Chelyuskin, on coast of Asia, approximately 78° N. 
Southernmost, ditto, Cape Froward, in Straits of 
Magellan, latitude 53° 54’ S. 


When Napoleon was deported to St. Helena in 
the Belerophon, the vessel passed the equator on 
September 22, on the Greenwich meridian, latitude 
0, longitude o, declination o. 


Largest breakwater in the world is probably that 
at Alexandria, Egypt. Length, 9,675 feet; built of 
concrete blocks heaped up, backed withrubble. The 
breakwater at Colombo which protects the harbor 
from the Southwest monsoon is one mile and a 
quarter long, is built of dressed stone, and is suffi- 
ciently wide and smooth to admit of four vehicles 
driving upon it abreast. 


In the year IgOI, six nations were represented 
in the quest of the two Poles. Great Britain, Ger- 
many and Sweden are sending expeditions to the 
Antarctic, and the United States, Russia and the 
Abruzzi- Nansen parties will experiment in the North: 
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So far as is known the cold is not as severe in the 
South Polar Zone as in the North, but the intolerable 
humidity and the incessant heavy gales of the South 
are probably more difficult to withstand than the 
increase of frost with the clear motionless atmos- 
phere of the nothern regions. In the voyage of 
the Belgica to the Antarctic, Dr. Cook mentions 
a temperature of—4o° Fahrenheit as unusual in the 
Arctic. In the north a fortnight of this tem- 
perature passes without comment. The anaemia, ~ 
peculiar to the Antarctic is almost invariably fatal 
in the slightest case of organic heart affection. 


The White Star liner Celtic with a displacement 
at load line of about 38,000 tons is of more than 
double the tonnage, similarly computed, of the heay- 
iest projected battleship of 18,000 tons. 


Distance by sailing ship from New York to San 
‘Francisco about 17,000 miles; average passage 140 
days. Fastest passage to the westward between 
these ports, 89 days, 18 hours, made by American 
clipper Flying Cloud. Greatest distance covered in 
24 hours by any sailing vessel, 437 sea miles, made 
by the American clipper Sovereign of the Seas. 


Fastest passage under sail between New York 
and Queenstown g days, 14 hours, by American 
clipper Dreadnought, an average of 12 knots. The 
Dreadnought was cast away near the Straits of 
Magellen while in a voyage from New York to San 
Francisco, by drifting ashore during a heavy swell 
in a dead calm. 


Fastest single day's run (brought up to October, 
Ig0I) by steamer was made by the Hamburg- 
American liner Deutchland on a westward passage. 
601 miles in 24 hours, or about 25 knots per hour. 
The best hourly average across the Atlantic is also 
held by the Deutchland: 23.07 knots. 
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The two most isolated spots on the earth’s sur- 
face that are fairly well-known are probably Tris- 
tan d’Acunha, in 37° 06’ South, 12° 17’ West, half 
way between South America and the Cape of Good 
Hope; and Desolation Island, otherwise known as 
Kerguelen Land, in 49° South, 69° East, midway 
between Good Hope and Australia. Tristan at 
one time was frequented by whalers for fresh meat 
and water. Kerguelen in Christmas harbor has a 
superb haven. Both possess extremely rugged sur- 
faces, rising in the latter island to scenery of great 
magnificence, The most compietely detached point 
of land is Dougherty Island, in 59° South, 120° 
West, 1,800 miles W. by S. of Cape Horn. 


New York, Sydney, Rio de Janeiro and San 
Francisco are commonly spoken of as the finest 
' harbors in the world. But the great basin of Trin- 
comalee on the east coast of Ceylon, the chief 
British naval station in the Indian Seas, though 
practically unknown to the world, is unsurpassed in 
extent, security and beauty by any other haven. 


Madrid, Rome, Constantinople, Bokhara and 
Pekin, are on or near the parallel of New York. 
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- We are greatly indebted to Mr. S. G. Bayne’s 
“Pith of Astronomy” for most of the. 
1G ees statistics. : 


SOME STATISTICS CONCERNING 
THE SOLAR SYSTEM AND THE 
SO-CALLED FIXED STARS. 


THE SwuN. 


- Diameter 866,000 miles. Mean distance from earth 
93,000,000 miles. Its volume is 1,300,000 times 
greater than the earth’s and its mass more than 800 
times greater than all the planets combined. Mean 
density one-fourth that of the earth, or of the con- 
sistency of a thick fluid. It revolves on its axis in 
about twenty-five days. 

Force of gravity on sun’s surface is twenty-eight 
times greater than that on the earth, A man who 
’ weighs 200 pounds on the earth would weigh three 
tons on the sun, and his own weight would crush 
and kill him. Light traveling at the rate of 
186,000 miles per second reaches the earth from 
the sun in eight minutes. 

The sun is believed to be a mass of intensely 
heated matter in the gaseous state, consisting of 
permanent gases, such as hydrogen and of metallic 
vapors powerfully compressed by its own gravity. 
This compression causes it to contract, and the con- 
traction, which amounts to about ten inches per 
day, creates the intense radiation which warms the 
solar system and furnishes it with energy. 

The heat radiated by the sun transcends all human 
conception. It has been estimated that if all the 
earth’s coal fields were united and ignited that 
during their combustion they would not diffuse the 
heat emitted by the sun for a second. The 
sun’s heat at its surface would boil in one hour 
700,000 million cubic miles of water at 33° Fahren- | 
heit; yet 99 per cent. of this heat is wasted,. not 
having touched any of the planets on its way. The 
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sun has a continuous-evolution of heat equivalent 
to. 10,000 horse power on every square foot of_ its 
surface. A mass of ice whose bulk would~ equal 
300 million cubic miles would be melted in a second 
of time. The so-called spots on the sun's surface 
are huge vents for the tempests of flame that 
sweep out of and down into the sun. The spots 
have been estimated to have an extreme diameter 
of 1Ico,o00 miles, and the flames of hydrogen 
and other gases which issue from them reach an 
altitude of from 150,000 to 200,000 miles. 


MERCURY. 


The planet Mercury is 36,000,000 miles from the 
sun; diameter 3,000 miles. Its year eighty-eight 
days. Speed in its orbit twenty-nine miles per 
second. Length of day about twenty-four hours, 
five minutes. Mercury is the nearest planet to the 
sun. Always invisible to the naked eye, except in 
the east shortly before sunrise and in the west 
shortly befcre sunset. To see it at all every 
condition must be auspicious. It is said that 
Copernicus never saw it. The density of its atmos- 
phere is unknown, but its mass is the densest of all 
the planets 

VENUS. 


Venus is 67,000,000 miles from the sun, and is 
the second planet from it in distance; diameter 
7,700 miles. Its year 225 days. Orbital speed 
twenty-two miles per second, Length of day prob- 
ably about twenty-three hours. It is familiarly 
called the Evening Star; and is, as we see it, 
the most magnificent of all the planets, and 
greatly exceeds in brilliancy and apparent size the 
brightest of the ‘‘fixed” stars. It is occasionally 
visible in full daylight. 

Venus’ orbit is nearly a perfect circle; the paths 
of the other planets are distinct ellipses. Its 
atmosphere is very thick, An astronomical obser- 
vation of Venus was made in Babylon, 685, B. C., 
and written on a brick now in the British 
Museum. Both Land and water are believed to 
exist on its surface, including mountains twenty- 
seven miles in height. 
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EARTH. 


The Earth is 93,000,000 miles from the sun, and 
is the third planet from it. Its equatorial diameter 
is 7,926 miles. Revolution around the sun 365 
days, six hours, nine minutes, nine seconds, It 
turns on its axis in twenty-three hours, fifty-six 
minutes, four seconds. 

The earth is 3,000,000 miles nearer the sun in winter 
than in summer, and probably hundreds of millions of 
years have passed since the earth was molten. Itis 
more rigid than glass, and therefore probably no 
large portion of its interior can be liquid. Area of 
its surface 187,000,000 square miles. The globe 
has eleven known motions, the most commonly 
finderstood being the daily axial rotation, the 
orbital path, and the motion towards the star Vega, 
in the direction of which the entire solar system 
is flying. . 

At the poles the earth is flattened twenty-seven 
miles, which ieads to the remarkable but truthful 
assertion that the Mississippi River runs up hill, forits 
mouth is three miles farther from the earth’s center 
thanitssource. Earth’s orbital speed eighteen miles 
per second through a path of 585,000,000 miles. 
So perfect is its balance in space that no scales 
turning to the 1,oooth of a grain is more delicate 
than its poise. Laplace has indisputably proved 
that the earth’s axial rotation has not changed the 
1octh second of time in 2,000 years. 


Moon. 


Distant from the earth 239,000 miles; diameter 
2,160 miles, The bulk is one-fiftieth that of the 
earth. Area of its surface about equal to that of 
North and South America. It completes its revo- 
lution round the earth in twenty-seven days, seven 
hours, forty-three minutes, eleven seconds, which is 
its sidereal month; the ordinary month, from new 
moon to new|moon, is twenty-nine days, twelve 
hours, forty-four minutes, two seconds. It revolves 
on its axis in exactly a sidereal month, therefore 
always presents practically the same face to the 
earth; we shall never see the moon’s far side. This 
causes the moon to have the longest day (caused by 
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the sun’s light) of any known celestial body, each 
consisting of fifteen days of light and fifteen of 
darkness. 

The moon is a dead cinder. It has no atmos- 
phere to protect it from the sun's rays, and the heat 
during daylight is excessive, sufficient to boil water, 
while at night the temperature must almost equal 
that of space. Lord Rosse has estimated the differ- 
ence in temperature between day and night at 500 
degrees. The most powerful telescopes bring the 
moon’s apparent distance from the earth within 100 
miles, permitting us to observe that its surface is com- 
posed of gigantic precipices and needle-like peaks 
of lava, imparting a savage grandeur to its scenery 
unknown to us. It has twenty-eight mountains 
higher than Mount Blanc, the two highest mounts, 
Leibritz and Dorfel, attaining an altitude of 25,000 
feet; 33,000 craters have been counted on our face 
of the moon. So light is its gravity, though, that a 
man weighing 150 pounds here would weigh but 
twenty-five there. The most useful feature of the 
moon as regards the earth is its influence over the 
waters of the oceans, purifying the seas in the 
motion of the tides, 

MARs. 


Mars is distant from the sun 141,000,000 miles, 
and is the fourth planet from it. Diameter 4,200 
miles; distant from the earth 48,000,000 miles; its 
year contains 687 days. The martian day is twenty- 
four hours, thirty-seven minutes long. Orbital 
speed fifteen miles per second; color red; it has 
two moons. 

The orbit of mars is a decided ellipse, the 
planet being 26,000,000 miles nearer the sun at 
the nearest part of its orbit than at the farthest; 
the temperature range must therefore, be very con- 
siderable. Mars has atmosphere, seasons, land, 
water, storms, clouds, mountains, rain and snow; 
ice and snow cover both its poles, producing vast 
white patches clearly visible through the most pow- 
erful lenses. Maps of its surface that are consid- 
ered fairly accurate have been drawn, and many 
authorities agree that Mars is inhabited by a highly 
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JUPITER. 


Jupiter’s distance from the sun is 483,000,000 
miles, and is the fifth planet from it. Its year is 
neatly twelve of ours: eleven ycars, teh months, 
seventeen days. Diameter 88,000 miles. Its vol- 
ume is 1,300 times that of the earth. Jupiter is 
390,000,000 miles from the earth, and its orbital 
speed is eight miles per second; the day is but ten 
hours long. The gravity is such that objects weigh 
more than twice as much as on the earth. Jupiter 
is flattened considerably at the poles and protrudes 
at the equator, owing to the speed of its rotary 
motion, so that if it whirled but a little faster it would 
burst asunder. By reason of the rapidity of its 
rotation the days are so short that its year com- 
prises 10,455 of them, and its axis being vertical 
there are no seasons as we have, most of the sur- 
face remaining in perpetual spring. Jupiter has 
five moons, three being larger than our moon, and 
one whose diameter is 3,600 miles, or greater than 
Mercury’s. ‘The nearest moon is 112,000 miles from 
the planet; the farthest 1,189,000 miles distant. 


SATURN. 


Saturn’s mean distance from the sun is 883 000,000 
miles, and is the sixth planet from it. Diameter 
75,000 miles; distance from the earth 790,000,000 
miles; revolves around the sun in twenty-nine years 
and five months. Volume 697 times greater than 
the earth’s. Length of day, ten hours, fourteen 
minutes, twenty-four seconds; orbital speed six 
miles per second. Length of year 25.000 of our 
days. Saturn has eight moons, in composition is 
lighter than water, and has a dense atmosphere. 
The poles are flattened one-tenth of its diameter, 
or greater in proportion than any other planet. 
Gravity varies greatly on its surface on account of its 
high rotary speed. The ring which circumscribes 
this planet renders it the most remarkable body of 
the solar system. It was discovered by Galileo in 
1610. It is flat and luminous, 175,000 miles in 
diameter and seventy-five miles thick. The struc- 
ture of this ring has been the cause of much specu- 
lation. Laplace proved that it cannot be solid 

162 


and last an hour; Pierce that it could not be fluid 
and survive. Finally Maxwell showed that it must 
be composed of swarms of satellites, some of them 
perhaps no larger than an orange. This theory is 
the generally accepted one. No one has ever seen 
‘Saturn swim into the field of a large telescope with- 
out exclamations of surprise and delight. 


URANUS. 


Uranus lies at a distance from the sun of *1,778 
million miles, and from the earth 1,685 million 
miles, and is the seventh planet from the center of 
the solar system. Diameter 31,000 miles; orbital 
speed four miles per second; volume sixty-nine times 
that of the earth; estimated length of day eleven 
hours; occupies eighty-four years in its solar revo- 
lution, and has an atmosphere. Uranus has four 
moons which revolve around it from east to west, > 
differing in this respect from all the other planets, 
whose satellites revolve from west to east, and in 
about the plane of their equators; while the com- 
panions of Uranus circle it in a plane almost perpen- 
dicular to that in which the body itself moves; the 
Uranian system rolls like a wheel, the others whirl 
horizontally, the motion of the former being back- 
ward. The planet itself as seen by the unaided 
eye seems a Sea-green star of the sixth magnitude, 
and until comparatively recent times was adjudged 
_a fixed star Herschel first discovered that it was 
a planet in 1781, and called the body Georgium 
Sidus, in honor of the king; the people denominated 
it Herschel; astronomers finally settled upon its 
present name as the proper one. 


NEPTUNE. 


Neptune is the planet farthest distant from the 
sun, being separated from it 2,800 million miles, 
and from the earth 2.707 million miles. Diameter 
37,000 miles; length of day entirely unknown; 
revolves around the sun in 164 of our years, It has 
an atmosphere and one moon, which, at a distance 
of 260,000 miles, revolves around it in six days in 
a retrograde motion. It has the longest orbit 
(17.000 million miles), and the slowest speed (three 
and one-third miles per second) of all the planets. 
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Since its discovery it has not completed one-third 
of its first revolution around the sun, and will not 
conclude its first trip since its discovery until 2oro. 

Neptune has been called the sentinel of the solar 
system. It is the ‘‘ frontier planet,” and is invisi- 
ble to the naked eye; it was discovered simulta- 
neously by Adams of England and Leverrier of 
France, in 1846. ‘‘ Both believed it to exist from 
observing that its neighbor, Uranus, was retarded 
in its orbit by the attraction of some great unseen 
world. Both of these men gave their calculations 
to astronomers possessing large telescopes, direct- 
ing them where to look for the great unknown— 
and both were successful. This, the last great 
discovery in astronomy, was sensational in every 
way, and is a standing monument to the highest 
reasoning powers of the human mind. Had it 
been discovered by a mere survey of the heavens 
one of man’s greatest achievements -would never 
have seen the light of day.” 


COMETS. 


A comet generally consists of a brilliant nucleus, 
surrounded by nebulous light, which sweeps back- 
ward in the form of a trail of light. Young con- 
siders a comet to be a swarm of solid particles of the 
size of pin heads, several hundred feet apart, each 
particle surrounded by a gas, presumably hydro- 
carbon, in which gaslight is generated, probably 
by electrical discharges. 

Concerning the possibility of a collision with a 
comet, Pickering concludes that if the earth survives 
long enough such an event is practically certain to 
occur, as there are several comets’ orbits which pass 
nearer to the earth's orbit than half the diameter of 
the comet’s head. Babinet estimates that a collision 
would occur once in 15,000,000 years. Comets 
may be classed under two heads: The periodic, 
which return at fixed intervals, and the parabolic. 
or those whose direction causes them to vanish into 
space, never returning to the solar system. The 
comets of 1680 and 1843 were probably the most 
sensational ever observed, and were nearly alike in 
size and magnificence. ‘‘The latter, fying at the 
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inconceivable speed of 340 miles per second, turned 
around the sun between nine and eleven on the 
morning of February 27th, 1843. This is the 
greatest velocity that has been definitely measured 
by astronomers; turning the celestial stake-post 
gave them the desired opportunity. Its tail was 
straight and measured 198 millions of miles, and it 
is one of the wonders of this observation that the 
tail was always opposite to the sun, and seemed 
not to be broken off or scattered on the skies when 
making such an abrupt turn in two hours.” It is 
calculated that this comet will return to us in 22109. 
The periods of other famous comets are Biela’s 
six and one-half years; Pons’ seventy-one years; 
Halley’s seventy-six years; Donati’s 2,000 years. 


ASTEROIDS. 


Asteroids are small bodies which sprinkle that 
part of the solar system which lies between the 
orbits of Mars and Jupiter, a distance of 400 million 
miles, and which was up to 1800 supposed to be 
void of all celestial objects. Ceres is the largest, 
with a diameter of 600 miles; Vesta is the brighest 
and may be seen with the naked eye. 


SHOOTING STARS. 


Shooting Stars are meteoric stones. They revolve 
around the sun and are controlled by its power, just 
as are the largest planets. When they approach 
sufficiently near the earth they fall within its direct 
influence and enter our atmosphere here with such 
velocity as to generate an amount of heat sufficient 
to vaporize them and convert them into meteoric 
dust. During this evolution they appear to us as 
shooting stars. They usually, become luminous 
about seventy-five miles from the earth, and in 
most cases are consumed by friction with the 
atmosphere before they reach the earth’s surface. 
Occasionally the fragments are so large that they 
are not altogether destroyed, but fall as meteoric 
stones, specimens of which may be seen in large 
museums. Professor Newcomb has demonstrated 
that 150,000 million of them annually fall upon the 
earth, and if they were not melted and pulverized 
through friction we would suffer a continuous 
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terrific bombardment. The fragments and dust of 
these shooting stars have been found: on the polar 
snow, and has been dredged from the ocean’s floor.* 

There are two thick streams of these stones that 
are yearly encountered by the earth while its orbit 
is crossing theirs. The first meeting is about 
August 1oth, the second about November r4th. 
The most memorable of these meteoric tempests 
oceurred in November, 1833, when Olmstead esti- 
mated that from tne single point where these obser- 
vations were made 240,000 stars fell during the 
shower. ‘*There are many varieties of these bodies, 
differing in size, chemical composition, color and 
origin; the ruins of vanished worlds, scattered into 
space, the debris of comets the product of volcanoes 
on stars and planets, which may include bodies 
projected from eruptions on our own earth in the 
violent volcanic disturbances that have undoubtedly 
taken place upon it in prehistoric days; in other 
words, they represent the accumulations of filings, 
fragments and dust from the celestial workshops in 
the manufacture and disintegration of worlds.” 

THE FIXED STARS. 

The stars which we see in the heavens are popu- 
larly called ‘‘ fixed stars,” to distinguish them from 
the planets of our solar system. The name was 
applied to them by the ancients, who believed them 
to be entirely stationary. Science, however, has 
proved that not one of them is fixed in the heavens, 
and that all are whirling through space at an incred- 
ible speed. 

Sidereal distances are so vast that astronomers have 
adopted as a unit of distance the so-called light year. 
This is the distance that a ray of light will travel 
in one year moving at the rate of 180,000 miles per 
second. This distance, 5,676,580,000,000 miles, is 
used by scientists as a base on which calculations 
are made, much as other people utilize one mile. 
The space which separates our earth from the out- 


*The editor personally knows two masters of sailing 
ships who, in the deep solitude of the open sea, have had the 
experience of observing incandescent meteoric stones plunge 
into the ocean close to their ships. Both instances occurred 
at night, and produced a terrible effect on the observers, 
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post planet Neptune, 2,700 million miles, is practi- 
cally an infinitesimally short distance when compared 
with the fixed stars. The nearest of. these to the 
earth, Alpha Centauri, is 25,000 billion miles away, 
so that the immensity of the ‘‘ Great Divide” will 
be perceived at once. Stars of the eighteenth 
magnitude, those visible through only the strongest 
lenses, are estimated to lie at a distance from us of 
50,000 light years. The Pole Star is but four light 
years away. The number of stars which lie within 
the range of the great telescopes is put down at 
100,000,000, and nearly a tenth of this number 
have been separately observed, catalogued and plot- 
ted on celestial charts. 

So great are the distances of space that it takes 
Arcturus 800 years to move so small a distance as 
twice the apparent diameter of the moon, yet it is 
changing its position 1,600 million miles yearly; its 
distance is so great that it appears stationary. 
Sirius takes 1,300 years to apparently move but a 
few inches in the sky, yet its speed is 2,000,000 miles 
a day. . Castor and Pollux have stood side by side 
to the human eye for 4,000 years, yet they are 
flying apart at the velocity of sixty-eight miles per 
second. This for forty centuries, and yet they are 
still “*‘twins” to our vision. Astronomers have 
agreed on nineteen stars of the first magnitude, 
six On the Southern Hemisphere, thirteen in the 
Northern, The latter are as follows, in their order 
of apparent size and brilliancy: 


Constellation, Sirius, 
Great Dog, Arcturus, 
Herdsman, Vega, 
Lyre, Rigel, 
Arion, Capella, 
Wagoner, Procyon, 
Little Dog, Betelguese, 
Orion, Adelbaran, 
Bull. Autares, 
Scorpion, Altair, 
Eagle, Spica, 
Virgin, Fomalhaut, 
Australis, Reglus 
Lion. 


In the heavens are many so-called variable stars, 
and others which are recognized at once by their 
brilliancy of coloring, presumably due to their 
chemical composition in a state of incandescence. 
Among the variable stars the two most curious ar- 
Mira and Algol. Mira attains the size of a seconde 
magnitude star, and thus remains for fifteen days; 
then it seems to slowly wither and continues invisi- 
ble for five months, after which it reappears and 
gradually reassumes its brilliancy. The transforma- 
tion occupies 331 days. Of the bright-hued stars 
the most conspicuous are Aldebaran and Autares, 
which ate red; Betelguese is orange; Sirius, Vega 
and Altair are blue-white; Arcturus, Capella and 
Pollux are yellow. 

Concerning the actual size of the farthest stars, 
their magnitude can only be estimated. Sirius, the 
Dog Star, one of the nearest to us of those beyond 
the Divide, is known to be so infinitely larger than 
our sun that a comparison would be almost absurd; 
and it is believed that there are bodies which to our 
naked eyes seem pin heads, whose diameter is as 
great as that of the earth’s orbit. The smallest 
specks of light revealed to us by the Yerkes tele- 
scope, stars so far removed that should they expire 
at the present moment their light would continue 
to shine upon us for 50,000 years, are probably 
huge suns around which revolve their gorgeous 
retinues—solar systems of overwhelming splendor. 
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~ THE TIETIEN & LANG 
DRY DOCK. C0 


Brahh DRY DOCKS. 


600, 800, 1,000, 1,200, 1,500, 1,800, 
2,000 and 10,000 tons. 


Patent Adjustable Keel Blocks 
17th St. & Park Ave. 


Hoboken, N. J. 


Tel. Call, 162 Fickoken. 


Alfred B, Sands & Son, 
Yacht and Marine Plumbers, 


MANUFACTURERS OF 


-Vach and Marine Plumbing Specialties, 


Pump Water Closets for above 
or below water line, Automat- 
ic Flushing Closets, Folding 
and Stationary Lavatories, 
Pumps, Tanks, Ventilators, 
Etc tc: 


134 Beekman Street, New York, U.S, A. 


felephone Connection. 


A yacht is known by the flag 
she carries.—ANNIN & CQ. 


ANNIN & CO, 


YACHT 
FLAGS 


FULTON STREET cor. WILLIAM 
STREET, NEW YORK 


Tel. 837 John Established 1847 


BPRRY VACHT THAT HAS DEFEND.- 
PILE AMERICAS COTO SHAS (CAK- 
RIED ANNIN & COS ‘FLAGS 
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John W. Sullivan 


384-385 South St. - New York 


Builder of Compound 
and Triple-Expansion 
Meo ENGINES 


ropeller Wheels a Specialty 


The 


J, L. Mott Iron Works 


84 to 90 Beekman St., 
New York 


1128 Walnut St , 
Philadelphia, Pa, 


378 Boylston St., Boston 


The Pump closet shown 
herewith is easy in ac- 
tion, durable and tight 
under all conditions 

We also manufacture a 
full line of Baths, Clos- 
ets, Lavatories, Steam 
Heaters, Toilet Fittings, 
Etc., Kte., specially de- 
signed jor marine work. 

We are always glad to 
get up special designs. 


Pl. 505 Y 
All Porcelain Folding Lavatory 


The Richmond Pump Close 
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“NEW JERSEY” 


COPPER PAINT 


YACHT RED ano YACHT GREEN 
“NEW JERSEY’’ 


ANTI-CORROSIVE 
ANTI-FOULING 
FOR IRON WESSELS 


NEW JERSEY PAINT WORKS. 


HARRY LOUDERBOUGH PROP. 
JERSEY CITY, NEW JERSEY 


YACHT 
CABINET WORK 
DECORATION 
UPHOLSTERY 
FURNITURE 
AND 
DRAPERY 


FROM OUR OWN OR ARCHITECTS DESIGNS 


150 BOYLSTON ST. 
BOSTON 


175 


Upholstery, 
Furniture + 
Decorations 


WOOD WORK 


Dottier & Stymus Co. 
Lexington Ave. & 4st a 
New York. 


‘PARIS 


_S. APPEL & CO. 


Yacht Outfitters 
18 FULTON ST., N. Y. Tel, pee.) 


Send for Illustrated Catalog 


‘JOHN M. -SAWYER’S 
SONS & CO. 


Sailmakers 


ESTABLISHED 1852 = £TELEPHONE 3971 JOHN 


Burlee Dry 
Dock Co. 


| PORT RICHMOND, SiANB y. y. 


W.J. BURLEE, Pres. § W.J. DAVIDSON Szc. ano Treas. 


SHIPBUILDERS 


: 
Builders of 


Sees nONy COMPOSITE, — and 
WOODEN VESSELS. MARINE EN- 
GINES and BOILERS of all descrip- 
tions. COPPERSMITHS, JOINER 
WORK, CABINETMAKERS, ELEC- 
TRICIANS, and BELL HANGERS. 


STEAM YACHTS A SPECIALTY 


Beanwee-. ORY DOCKS. 


Capacity of No. 1, 7,000 Tons, 
No. 2, 1,800 Tons, 
No. 3, 4,000 Tons. 


Excellent factlittes for all kinds of repairing. 


Tel, Calls No. 106 & 124 W, New Brighton, 8, I 
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Davip CLARK Joun L. CLarK 


Established 1849 


avid flak & Son 


YACHT 


AND 
STEAMBOAT 
PAINTING 


No. 746 THIRD AVENUE, 


Near Tebo's Yacht Basin, Brooklyn, N. Y. 


Ageuts for Rahtjen's and other Composittois 


for Vessels’ Bottoms 


Telephone Call, SOUTH 358 


Estimates Cheer:fully Furnished 


GARDNER W COX 


1 BROADWAY 


SHIP 
BROKERS 


VESSELS OF EVERY 
DESCRIPTION 
FOR SALE AND 
CHARTER. 


WwW. & JI. TIEBOUT, 


MANUFACTURERS AND DEALERS, 


Brass « Galvanized 
Yacht Hardware. 
118 Chambers St., - New York. 


A DEEP MATER VOYAGE 


PAUL EVE STEVENSON 


A narrative of a voyage in a British 
sailing ship from New York to Calcutta. 

This is the cleverest book of its kind 
I have ever read, and gives a better in- 
sight into life abaft the mast on a modern 
sailing vessel than you can get from any 
sea novel.— 7homas Fleming Day. 


Cloth, 287 pp. 
Price, postpaid, $1.25 


Address, The Rudder Publishing cn 
9 Murray street, New York 


GARDNER & Cox 
1 BROADWAY 
NEW YORK 
NAVAL ARCHITECTS 


AND 


MARINE ENGINEERS 


PENNSYLVANIA 


LENGTH, 264 FEET ; SPEED, 22 MILES 


HIGH-SPEED STEAMERS FOR 
PASSENGER SERVICE 
A SPECIALTY 
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BY WAY OF 
CAPE HORN 


ef 


BY 


<<. 


PAUL EVE STEVENSON 


‘“My Dear Sir:—I have read your book and pro- 
nounce it without hesitation the most powerful nar- 
rative published since Dana’s immortal work. You 
could bear testimony to my sincerity if you had 
seen me reading certain tragic passages with set 
teeth and hammering pulses ”-—Portion of a éetler 
received from W. Clark Russell. 


Price, Postpaid, $1.75 


Address, The Rudder Publishing Co, 
9 Murray Street, New York 
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LEWIS NIXON, 
_ Shipbuilder. 


OFFICE AND WORKS: 


The Crescent Shipyard 


Elizabeth, N. J. 


Builder of yachts, gunboats, cruisers, 
side and stern-wheel steamers, bulk 
oil boats, barges and sailing vessels. 


Builder of the following yachts: Free- 
lance, Josephine, Genesee, Edris, E! 
Reba, Dreamer, Columbia and Loud- 
oun, 

_ Now Building: Monitor Florida, cruiser 

Chattanooga, torpedo boats Nichol- 

son and O’Brien, submarine boats 

Porpoise, Shark, Moccasin, Adder, 

Fulton and Plunger, two cruisers and 

troopships for Mexican Navy, yachts 

Orizava and Skibo. 


Best facilities for prompt and economical repatr work. 
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